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It is not merely 
that 83% of all 
makes of motor 
vehicles are 
Timken-equip- 
ped, but in this 
total of 270 
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“Phantom ‘View of 
©Gernstedt (Curtain 
‘Roller No. 370-A 
—one of more 
than 1500 Tern- 
stedt products, 
built better for better 
bodies. 
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To the observant, the increasing call for Ternstedt 
products has an especial significance. It shows that 
purchasers of motor cars and coaches not only are 
demanding excellence in body design and construc- 
tion but are insisting upon corresponding quality in 
body fittings and mechanical hardware equipment. 


TERNSTEDT MANUFACTURING COMPANY 
6307 Gort Street, West “Detroit, Michigan, 
‘Division of Gisher Body Corporation. 
Bp | 










\ 
\ \ 
\ 


SH 
Mechanical Hardware Interior Fittings 
for Passenger Car Bodies jor Passenger Car Bodies for Bus and Taxi Bodies 


Hevyduty Hardware 
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OISE investigation, un- 
conventional transmission 
design, engine lubrica- 

tion, gas-electric buses, brake 
construction, riding qualities 
and other important phases of 
current automotive engineering 
were discussed last week at the 
summer meeting of the Society 
of Automotive Engineers. 

However, in a brief meeting, 
it is manifestly impossible to 
cover all of the problems which 
confront automotive engineers. 

To make this issue of Auto- 
motive Industries, therefore, a 
complete picture of engineering 
tendencies as they exist, the sub- 
ject matter has been divided into 
, two distinct parts: 
yr Part I, beginning on the 
next page and extending to 
page 1118, contains special 
technical articles prepared 
exclusively for Automotive 
Industries. These articles 
cover the main points of 
current engineering thought 
not treated at the S.A.E. 
sessions. 

Part II, beginning on page 
1119, gives the complete 
“- story, with digests of papers 

and summaries of discus- 

sions, of what happened 
technically and socially dur- 
ing the S.A.E. Meeting. 

The regular news section, of 
course, is included also, begin- 
ning in this issue on page 1154. 
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R. WARNER is 

professor of acro- 
nautical engineering al 
Massachusetts Institute 
of Technology and has 
been active in automotive 
and aeronautical research 
for a number of years, 
some of his recent work 
on riding comfort having 
been presented to the 
Society of Automotiv: 
Engineers last year. He 
is vice-chairman for 
Boston of the New 
England Section of the 
S.A. E. and has contrib 
uted articles to Automotive 
Industries on several oc- 

casions in the past. 





Edward P. Warner 


ROGRESS in engineering science, like change in the 
sphere of political organization, may be by evolution 
or by revolution. 

Fundamental changes in governmental forms may come 
through the slow accretion of minor alterations until the 
old structure has been sapped away and a new one reared 
in its place, or they may be wrought with the cataclysmic 
abruptness of which European States have furnished so 
many recent examples. 

Similarly, advances in automobile design or in any other 
branch of industry may be made by invention for which 
there has been no generally apparent paving of the way 
and no visible warning of the imminence of the advent of 
the change, or they may be made, as they more often are, 
as the climactic result of a long and patient study, a 
gradual but none the less sure removal of the obstacles 
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The Ever-Growing Field 


Rich Soil of Automotive Progress Has Been 
Worked—Patient Spade-Work Needed Now 


By Edward P. Warner 


from the path. This is the orderly way of Progress, 

The parallel between science and politics must not be 
pressed too far, for there is at least one very vital dif- 
ference in that the process of evolution in the one case 
is along a one-way street while in the other it is cyclic or 
oscillatory. The history of nations doubtless repeats it- 
self, but that of the sciences does so only through the 
vaguest of analogies. 

Working as he does very largely with exact and meas- 
urable quantities, the engineer should move steadily for- 
ward, except perhaps when he comes into conflict with 
the unknown in his equation—popular taste. 

The best form of government is that which at the 
moment most appeals to the fancy of those within whose 
power it finally lies to make changes, but the relative 
economy and power output of two internal-combustion 
engines operating on different cycles are not subject to 
anyone’s whim. No opinions are required. The absolute 
facts can be determined and filed away, and they should 


be as useful and as conclusive a hundred years hence as 
they are today. 


A Task for the Laboratory 


Those last statements imply a somewhat utopian con- 
dition in which everything will be reducible to statistical 
fact, but the condition is one to which it is the task of 
the research laboratory and its workers to approximate. 

A prime function of research work is the elimination 
of ground for differences of opinion. The study of riding 
comfort, receiving so much attention from American 
automotive engineers at the present time, furnishes an 
excellent illustration. So long as it is necessary to de- 
pend on the impressions of passengers, impressions de- 
pendent on personal prejudices and on the momentary 
physical and mental state of the subject, progress is likely 
to be as slow as though the power of an engine and the 
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A Few of Mr. Warner’s Observations 


‘<4 PRIME function of research work is the elimination of 
ground for difference of opinion.” 
& 


HE line between practice and theory is an extremely 
tenuous one. The researches most worthy of support 
may often be those in pure science, lacking any surface evidence 
of possibility of industrial application.” 
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es EITHER the scope nor the duration of a research 
program can safely be limited in advance.”’ 
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is . N research is primarily a process of elimination 

by trial and error. The opportunities for display of 
genius lie, first, in thinking of things to try and, second, in ex- 
tracting from every experiment a maximum of information and 
inference.” 
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for Research 


DECORATION BY LEO JOSEPH ROCHE 


effect on engine performance of a change in design had 
to be judged from the report of a driver who had tried 
the powerplant on the road instead of from a run on a 
dynamometer. 

The real crux of the riding comfort problem, as of 
many others like it, is the determination of a scientific 
definition and the development of means of numerical 
measurement of the characteristic that is to be studied. 
With a definition and a means of measurement at hand 
the advance should be rapid, for it is then always pos- 
sible at least to tell in which direction one is moving, 
whether toward the goal or away from it. 

The extent to which invention depends on patient 
spade-work done in the laboratory is constantly grow- 
ing as the scientific background of industry becomes 
more complex, but the importance of that preparatory 
and evolutionary work gains recognition from the lay 
public only very slowly. 


The Truth About Invention 


It is pleasant to fancy invention a process of pure rea- 
son or even of inspiration, the result of the sudden pene- 
tration of a great idea into a mind suitably blank for its 
reception. The discovery of the law of gravitational at- 
traction and its serviceability in explaining planetary 
motions (to turn back nearly three centuries for an ex- 
ample) was the result of a long series of astronomical 
and mathematical researches culminating in the marvelous 
work of Newton. itself extending over a number of years, 
but the common idea on the subject of that discovery is 
aptly and fully expressed in the doggerel form: 

“Apple tree, beautiful fruit on; 
Apple falls down with a scoot on; 
‘Gravitation!’ says Sir Isaac Newton.” 

The attitude of the great and somewhat unscientific 
public is not a factor to be neglected in building the future 
of industry, for the research on which that future de- 
pends is itself in turn dependent for its continued effective 
prosecution on governmental, institutional and private 
support. There must be enlarged opportunities for the 
preliminary training of those who are destined to do 
the work. There must be even more laboratories than 
there are now, and the investigators who work in them 
must be remunerated on a more generous scale than 
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ILLIONS of people be- ‘e iF 

fore Newton had sen an *'\: 
apple fall without making any great scien- 
tific discovery. But Newton had spent 


years in exhaustive astronomical and mathematical researches and therefore had prepared his mind to grasp the true 
significance of the performance in relation to the law of gravitational attraction. 













































has often been current, 
although in that respect 
there has been distinct im- 
provement in the last two 
decades. Finally, and this | 
is most important of all, it 


must be understood that ‘ 
the line between practice 

and theory is an exceed- 
ingly tenuous one, often 
impossible to define at all, 
and that the researches 
most worthy of support 
may often be those in pure 
science, lacking any sur- 
face evidence of possi- 
bility of industrial appli- 
cation. 

In the classification of 
research work by aim and 
function the fundamental 
studies designed to. in- 
crease man’s’ understand- 
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ing of the laws of nature come first. They come first 
chronologically, for neither law nor theory can be applied 
before it has been formulated, and on the whole they rank 
first in importance. As for the application, that always 
comes in good time. 

It is told of Faraday, supreme among experimenters of 
the nineteenth century, that he once showed some of his 
work to Gladstone, to be met with the chilling query from 
the great Prime Minister: “Yes, I see, but what good 
is it?” 

Faraday replied, if the legend may be taken as fact, 
that Mr. Gladstone’s government would be able to tax it. 


Faradays Not Created at Will 


Even Faraday’s imagination, however, could hardly 
have projected itself forward for eighty years at the time 
when the study of electromagnetism was beginning, to 
picture the day when the little toy generator in the Lon- 
don laboratory would have grown so great that it would 
be carrying the source of light and heat and power over 
desert and mountain and under the sea, furnishing to 
hundreds of millions comfort and luxury undreamed of 
even by the wealthiest in Faraday’s own generation. 
Faradays are not to be created at will, but there is a vast 
store of latent scientific ability which should be utilized 
much more fully than at present if we are to go boldly 
on into channels really new. 

Original studies in pure science have been the special 
care of the universities and technical schools, but work 
there often has been seriously hampered by difficulty in 
raising funds for equipment and by an overload of teach- 
ing resting on the staffs. Government laboratories have 
made important contributions, but it is only compara- 
tively recently that certain great corporations have been 
supporting research having no direct bearing on imme- 
diately pressing industrial problems or on inventions 
under consideration at the moment, and giving the results 
freely to the scientific world through their own publica- 
tions or through release to the meetings of professional 
societies, 

The greatest hope for rapid progress in mapping the 
unexplored regions of physics and chemistry lies in a con- 
tinuance and spread of the broad-minded attitude that 
leads to corporate subsidization of scientific studies. 


Basic Sciences Are the Same 


The basic sciences are of course the same in the auto- 
mobile industry as elsewhere, but the relative importance 
of their several parts may vary somewhat with the gen- 
eral nature of the applications ultimately in prospect. It 
is obvious, for example, that a general study of the nature 
and origin of magnetic phenomena would have a greater 
prospective usefulness for a builder of electrical apparatus 
than for a manufacturer of cameras, although it is quite 
conceivable that the results of the research might be 
found of some service in both cases. Perhaps the best 
recent example in the automotive industry of broad re- 
search on fundamental laws and the phenomena arising 
under them is afforded by the theoretical and experimental 
investigations into the nature of the combustion and 
detonation in gaseous mixtures made in England in the 
last thirty years and, much more intensively, in the 
United States in the last decade. 

Research of that sort is only a beginning. As soon as 
an invention has been made or a preliminary design com- 
pleted the quest for improvement begins, and if that 
quest involves anything beyond the blindest sort of hit-or- 
miss construction, if any conscious effort is made to guide 
the trials in the light of past knowledge or to broaden the 
interpretation of the results as a beacon for the future, 
it is entitled to rank as research in itself, research which 
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may apply only to a single design or to a whole range of 
devices of a similar type. As a general rule these studies 
for improvement start in the first subdivision and broaden 
out into the second as the work goes on. 

The discovery of the importance of turbulence in goy- 
erning the temperatures and pressures of explosion, for 
instance, was made and recorded as a general addition to 
knowledge some time before it had any direct effect on 
design. The next step was, in experiments with a par- 
ticular engine, to find a particular combination of parts 
and forms giving good results, and it was then natural to 
go on and search for a general explanation of those re- 
sults. A satisfactory working hypothesis evolved and 
more experiments conducted, the rules which had been 
special became general, and it could be shown that certain 
relations among combustion-chamber forms and valve and 
firing-point locations and factors of valve size and mani- 
fold design and so on would lead to efficient combustion 
in all cases. 

That, in outline, is a process which has been paralleled 
in many connections, with evolution from the abstract, or 
“theoretical,” and general to the concrete and particular 
and thence to the concrete and general. It is under this 
second heading of design research of general application 
that most automotive metallurgical work falls. 


Faults Found in Practice 


A third general type of research is that undertaken to 
cope with serious difficulties that have arisen in practice. 
Most “practical” of all, and most urgently needed when 
the need comes, such studies ordinarily follow after the 
others that have been mentioned, for the troubles are 
likely not to manifest themselves in a sharply defined form 
until design has progressed to a point where an optimist 
might be willing to consider that finality had been closely 
approached. A classic example is balloon tire shimmy. 
The occasionally serious nature of that phenomenon at 
high speeds did not come to general recognition until a 
knowledge of the merits of the new tires had built up a 
widespread demand that they be made available for all 
cars. The need for a prompt and intensive study of 
shimmy was clearly indicated. The results of the work 
undertaken by various automobile and tire companies have 
been reported in AUTOMOTIVE INDUSTRIES from time to 
time during the last year, and offer a striking example of 
the amount of ground that can be covered and the num- 
ber of experiments that can be tried within a few months 
when concentrated efforts are mobilized. 

All major research programs in automotive engineering, 
and indeed in the engineering of any other product to be 
sold directly to the public, then fall under one of three 
heads. They bear on the fundamentals of science with 
application a secondary matter in the first instance, on 
the improvement from any particular point of view of a 
design already evolved in more or less crude form, or on 
the search for a remedy for defects observed in practice. 

The line of demarcation between the second and third 
divisions is often faint, especially when a new device is 
to be rushed through the experimental stages and made 
ready for production with all possible speed. 


Still Another Subsidiary Group 


Still a fourth group, although a subsidiary one, includes 
the studies leading up to the design of the instrumental 
and other equipment to be used. In the analysis of riding 
comfort, as already suggested, in the study of detonation 
phenomena in the actual engine, or in the conduct of 4 
research on torsional vibration of a crankshaft, to name 
only a few examples among many, the method is so elab- 
orate and involves so much that is new that extensive 
work is likely to have to be done on the method to make 
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sure that the theory is sound and that the instruments 
really do what they are supposed to before any headway 
can be made on the experiments originally planned. 

No one would undertake to put a device of such trouble- 
making potentialities as a new type of engine indicator 
or accelerometer directly into use without first making a 
careful examination of the mathematical theory of its 
functioning or a direct calibration under known condi- 
tions, or both, to make certain that the possibility of 
resonant vibrations had been eliminated and that tempera- 
ture effects and other similar disturbing influences had 
been fully allowed for. 


Mode of Attack Is Problem 


With the field of research thus plotted out in subdi- 
visions, the mode of attack in any particular case becomes 
a problem for the individual, and any attempt at the enun- 
ciation of general rules must leave them rather vaguely 
phrased. One such rule, however, widely enough applica- 
ble to be given without apology, is that design research 
is primarily a process of elimination by trial and error. 
Constructive in final result, else it would be worth nothing 
at all, the majority of the elementary steps in the work 
may be destructive of hypotheses laboriously set up to be 
knocked down again. The opportunities for the display 
of genius lie first in thinking of things to try and second 
in extracting from every experiment a maximum of in- 
formation and inference and so reducing the amount of 
additional experimental work to be done in completing the 
framework of information desired. One man may deduce 
a general connection or a general law by comparison of 
the results of three or four tests carefully made while 
another would not arrive at the same point with ten times 
the amount of work to serve as a basis. 

The typical research, considering only those which may 
be expected to lead to a new design or a new principle or 
a radically new method of experiment, and leaving out of 
consideration redeterminations of the values. of physical 
constants with improved experimental technique, may then 
be said to begin when a certain end is set up as desirable 
of attainment. A strictly systematic procedure, and it is 
likely to be approximated mentally even if the steps are 
not put down on paper, would require the listing of every 
method by which the desired end might conceivably be 
achieved, with an extensive cross-indexing and subdi- 
vision between them, the merits and demerits of each be- 
ing considered in turn, until most of the alternatives have 
been weeded out and a few have been selected for trial 
and arranged in order of probability of success. Each 
selection thus made is really likely to mean a separate 
study, as the results of one experiment form the ground- 
work for another, and a single test is likely to lead into a 
whole series of others of closely similar type. 

Scope Can’t Be Limited 

Neither the scope nor the duration of a research pro- 
gram can safely be limited in advance. 

The probable course of events when the problem to be 
attacked is a broad one may be illustrated by reference 
to the study of riding comfort, already mentioned. The 
first step in that case, as previously indicated, would be to 
find a definition of comfort, determining what type of 
motion is most objectionable to the passenger and the 
precise nature of its objectionable characteristics. Having 
secured as much information as possible on that point, it 
becomes necessary to design an instrument which will 
Serve either directly or indirectly to measure comfort. 
Whether that instrument should measure amplitude of 
motion, vertical velocity, acceleration, or something else, 
would depend, of course, on the relative difficulty of de- 
Signing for the several ends and also on which of these 
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characteristics of the motion seems to have primary rela- 
tion to comfort. The instrument in hand, tests would be 
made to determine the effect of changes in specific design 
characteristics of the car—unsprung weight, spring flexi- 
bility, interleaf friction, and so on. 

It is, of course, a fundamental principle in research to 
change one thing at a time, except where there is reason 
to anticipate that two or more changes would interact on 
each other, and another rule always to be borne in mind is 
that conditions should so far as possible be controlled, 
which means that artificially created conditions are prefer- 
able to natural ones. It would be advisable, therefore, to 
make riding comfort tests, at least in the first instance, 
over a series of artificial “bumps” of accurately repro- 
ducible form, laid down on a smooth road surface. After 
the effect of the various fundamentals entering into the 
action of the suspensions has been separately investigated, 
it is time to consider the design of a mechanical device 
which will give just the effect needed under every condi- 
tion, as deduced from the previous tests. 

Where, as in the case of riding comfort, a great variety 
of devices already exist and are in actual use, it would be 
natural for a research to include a study of the action of 
typical examples, considering the addition of a shock- 
absorber or a snubber as equivalent in importance to, and 
to be investigated in the same way as, any modification in 
form of the suspension. The next step is to pass from the 
controlled to the natural condition or, in this particular in- 
stance, to check up on the road what has been learned in 
or adjacent to the laboratory. Last of all, although by this 
time the matter is rather passing out of the field of re- 
search, one would refer back from the indications of the 
instrument to the emotions of the passenger, and secure 
the impressions of the occupants of the car on its action 
with the suspension as finally developed. 


Automobile Development 


The business of building automobiles has followed a 
course in which many other industries have preceded it, al- 
though the scale has never been so grand in any other case. 
The history began with vehicles built in insignificant num- 
bers by the pioneer constructors, vehicles of such crudity 
by modern standards, so unsatisfactory as a means of 
tranportation even in that distant day, that only a few 
enthusiasts over things mechanical would consider a pur- 
chase, and those few, their sanity suspected by the mass of 
the public, were willing to put up with anything. Research 
went on even then, but it was not called that, and it con- 
sisted principally of hand-to-mouth efforts to remedy the 
most outrageous deficiencies, with no very definite goal 
beyond the wish that the machine would keep running. 

Improvements were taken as they came, and it was no- 
body’s particular business, in most instances, to picture 
the ideal car of the far-distant future and see what could 
be done to bring it on the scene ahead of its regular 
schedule. 

It is impossible to set a date on the next transition, but 
it is none the less clear that one occurred. The obvious 
things had all been done. The saturation point approached. 
Drivers, with more experience, became more keenly criti- 
cal. New markets had to be found to supplement the old. 
Competition became keener as consolidation of companies 
began. Fuel advanced in price and receded in quality. 
The necessity of improving cars in the things not apparent 
from a superficial inspection—cutting down weight, im- 
proving economy, lengthening lift, reducing noise—be- 
came at least apparent on the horizon. Systematic re- 
search—individual, cooperative, institutional, or govern- 
mental—on the problems of the automotive vehicle be- 
came the need of the hour. That need continues, and 
becomes increasingly clear. 
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One of the latest Stout all metal planes, the type Henry Ford is using 
Vast Strides Made in Development of 
C ial Aircraft } 
Every branch of industry in America now awake to possibilities 
of air travel. Great improvements in plane design. 

By Leslie S. Gillette f 
vi 
th 
N every branch of the aircraft industry today, whether for fast transportation and the financiers are willing to th 
in the airplane, dirigible, aero-engine or accessory put their cash behind the development, then we shall see 0 
fields, one is impressed with the active and intensive a combination of the products of each specialized branch e 
study that is being given to the design of equipment for of the industry giving the world a new form of vehicle— P 
commercial uses. which will surpass anything yet devised. n 
Never before in the history of aviation has such activity Next to safety, which is of course the supreme factor d 

along this line been displayed. Never has interest been in commercial airplane design, the trend is toward ships 
so high in the possibilities of commercial flying. that will carry the greatest possible pay loads with the D 
The time is not yet entirely ripe for manufacturers to engines now available. As one of the greatest difficulties : 
spend great sums in exploiting the qualities of their prod- experienced in handling heavily loaded commercial planes 8 
ucts for use in civil air work, but just as soon as the gen-__is the inability of the machine to lift from the ground V 
eral public is ready to accept the air as the logical medium with the same type of engine that is best adapted for n 
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small, general purpose, low: herse- 
power, privately operuied plane. 
This machine is known as_ the 
WACO, is fitted with a 90-hp. Cur- 
tiss engine and carries two passen- 
gers with luggage 
Below—The Sikorsky biplane 
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Above—The PN-9 flying 
boat built by the Navy 
and fitted with Packard 
engines. This boat estab- 
lished world’s endurance 
record for seaplanes by 
remaining aloft 28 hours. 
At .right—The Curtiss 
Navy racer 


flying once it is in the air, aero-engine designers have de- 
veloped reduction gears for present types of engines, so 
that larger, slower running propellors giving a greater 
thrust will enable the planes to “take-off” more easily. 
Once in the air, the engine can be throttled back and fuel 
economy and long engine life insured by running the power 
plant at a slower number of revolutions than would be 
necessary if the engine of the plane were fitted with a 
direct type of drive. 

Another important development which doubtlessly will 
play an important part in future plane design is the mount- 
ing of engines in an inverted position. This style offers 
several advantages, the more important being improved 
vision for the pilot, a higher line of thrust possibility, 
minimizing the fire hazard, a lower center of gravity, and 
greater accessibility to the engine for service and repair. 


Air-Cooled Radial Engine 


Two manufacturers have developed recently a success- 
ful type of air-cooled radial engine of approximately 400 
hp. The extent to which this type of engine can be em- 
ployed in commercial aviation is problematical, but there 
is little doubt that they will play an important part in 
war time when fitted to pursuit, reconnaissance and deck- 
flying ships. 

Several advantages are claimed for the air-cooled radial 
motor over the water-cooled types. The overall length 
of the motor is considerably reduced, enabling the power 
Plant to be located nearer to the center turning axis of 
the plane; because of the elimination of the radiators and 
other parts of the water cooling system the weight per hp. 
18 considerably lower; the construction permits of easy 
Maintenance and repair, it being possible to completely 
overhaul the motor and replace major units in a few 
hours ; damage to or leaking in the cooling system result- 
Ing in harm to the engine is impossible. 

The water-cooled engines, however, have a lower fuel 
and oi] consumption than the corresponding size of radials 
and are more suited for continuous heavy duty work and 
permit the use of reduction drives which have not as yet 
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been developed for radial engines. The future will doubt- 
lessly witness a great number of air-cooled engines in use, 
as it may be reasoned that it is no more logical to cool an 
airplane engine by water than it is to cool a motor boat 
engine by air. 


Credit Due Government 


While every credit is due to the manufacturers and en- 
gineers in designing new types of engines and planes, it 
should be remembered that credit to a no less degree goes 
to the Bureau of Aeronautics, the experimental section 
of the Army and Navy air services, and the air mail divi- 
sion of the U. S. Post Office for their untiring work and 
forethought in sponsoring and developing more modern 
and reliable aircraft equipment. 

While more new types of planes have been produced 
during the past twelve months than ever before, in their 
actual design no distinctly marked change in trends are 
noticeable. In other words, conditions are analogous to 
those existing in the boat building industry. Every man- 
ufacturer is proceeding along lines according to his own 
original ideas and is aiming the whole while to better his 
individual plane design, which in most cases can be traced 
back to the pioneer days. 

Even with the latest types of engines, the possibilities 
of forced landings through power plant failure must be 
reckoned with. A forced landing resulting in damage to 
the machine when carrying freight is not so important as 
a forced landing when carrying a load of passengers, with 
the possibility of injury to the occupants. For this reason, 
one may expect to see future freight carriers of the single 
engine type, but for passenger work, either multi-engined 
planes or multi-engined power plants driving a single 
propellor probably will have to be developed to insure the 
craft arriving safely at its destination under all condi- 
tions. 

There are several multi-engined planes in the country 
at this time but with the one exception of the Sikorsky 
metal biplane it can be said that none of these ships are 
capable of maintaining a constant altitude when carrying 
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a full load and when the total effective horsepower of the 
plane is reduced by one-half. If the destination of the 
plane is at a considerable distance away when one engine 
“cuts-out” in the case of a twin-engined ship capable of 
flying on one engine, it is doubtful if the remaining power 
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The motors shown here are as 
follows: No..l—Wright P-1, 400-hp. 
air-cooled radial, showing valve op- 
erating mechanism. No. 2—Acces- 
sories mounted on front of new 
Curtiss direct drive engine, just 
developed. No. 3—New 12-cylin- 
der 500-hp. Curtiss direct drive 
engine just developed. No. 4—The 
famous D-12 Curtiss developing 
430 hp. at 2250 r.p.m. No. 5—Side 
view of Model 1A-1500 direct drive 
Packard engine, showing location 
of pumps at rear of crankcase. 
No. 6—Front view of direct drive 
800-hp. Packard engine; air intake 
seen between the cylinders. No. 7 
—Propeller and view of the in- 
verted 1A-1500 Packard motor 
with carbureters loeated below the 
engine. No. 8—Geared drive, Model 
1A-2500 Packard engine, 800 hp.; 
the reduction is 2 to 1. No. 9— 
Specially designed 500-hp. inverted 
drive Packard engine. 
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plant will be able to stand the strain of running under 
maximum full load for a long period. 

In Europe, several planes fitted with three engines have 
been produced, the object being to design the machine go 
that it is capable of flying on two engines running at nor- 
mal power. Under ordi- 
nary flight conditions, 
all three engines operate 
at reduced power. When 
an engine “goes dead” 
the machine is able to 
proceed with the other 
two engines working at 
their normal speed. In 
this type of design, it is 
usual to mount a larger 
engine, of approximately 
350 hp., in the nose of 
the fuselage, smaller 
engines of 200 to 250 
hp. being carried on 
either side of the fuse- 
lage. Any combination 
of two engines is cap- 
able of flying the ma- 
chine and it is aimed to 
have the plane under 
control with only the 
larger and center engine 
working. This type of 
design insures the mazi- 
mum possible safety 
from forced landings in 
the event of engine fail- 
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ure, but because of the high horsepower-passenger ratio, 
the question of economics becomes an important factor. 

While no plane has yet been built to carry it, at Mc- 
Cook Field a multi-engine unit of four “Liberties,” driving 
a singler propeiler, has been constructed. Should an en- 
gine fail or need attention while operating with the others 
in driving the propeller, it can be thrown out of engage- 
ment with the ring gear to which the propeller is con- 
nected by means of a clutch, permitting a mechanic to 
work on the engine in an effort to return it to service. 

In view of several important factors entering into suc- 
cessful commercial airplane design, namely, ease of manu- 
facture, long periods between overhauls, various climatic, 
conditions, low depreciation, and safety, it seems likely 
that planes in future will have to be constructed through- 
out of metal, just as other public carriers, such as railroad 
cars, steamships and to a large extent automobile bodies, 
are built of steel and iron or aluminum. 

At the present time, the Stout Metal Airplane Co. of 
Detroit is the only builder in this country of strictly all 
metal planes, and it is not surprising to find that Henry 
Ford, in view of his manufacturing knowledge, should 
have chosen the design and construction of the Stout ships 
as being the right type to be employed in developing air 
lines on a large scale. 

Thick wings, internally braced, such as employed on ail 
metal planes, have several advantages over the orthodox 
thin wing section types and lend themselves more readily 
to metal construction. For example, fuel tanks, supplies 
and freight, and perhaps in the future passengers, can be 
carried in the deep part of the wing sections near the 
fuselage. Drag set up by external bracing wires and 
struts is eliminated in machines of cantilever wing con- 
struction, which does away with the necessity of trueing- 
up the structure. The metal covering of the wings serves 









4 dual purpose—providing a wing 
Service which is unaffected by 
climatic conditions and acting as 
a brace to the entire structure. It 
8 customary to overhaul, set-up 
and recanvas wooden built planes 
after every 750 to 1000 air 
hours because of the deterioration caused by the elements, 
and strains and vibration transmitted to the structure 
under normal conditions. One particular all-metal ma- 
chine of foreign make has been flying in this country for 
almost four years and has never been protected by a 
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hangar from the ravages of the elements through winters 
and summers. It is claimed that the performance of the 
plane is just as good now as the day it left the factory and 
virtually no repairs have been necessary to the structure. 


Loening Amphibian Biplane 


An unusually versatile and generally useful machine is 
the Loening amphibian biplane which has been under 
secret development by the Government for over two years 
at the Loening Aeronautical Engineering Corp. plant in 
New York City. The importance attached to this new type 
of machine may be judged from the fact that orders have 
recently been placed for several machines by the Army, 
Navy and Marine Corps. In addition the Loening am- 
phibians are being used on the MacMillan Arctic Expedi- 
tion, and it is stated that the Post Office Department is 
also interested. 

The main feature in the design of the amphibians is the 
mounting of an inverted Liberty motor carried in the 
front part of the body, which is built integral with and 
forms part of the metal covered hull. The latter is so 
shaped as to provide exceptional seaworthiness and to it 
is attached the retractable undercarriage operated by an 
electric motor for use when the plane is employed as a 
land going craft. 

Extending the hull out beyond the front of the engine 
makes for protection of the engine and propellor from 
spray and at the same time provides greater stability for 
the machine when riding on rough water. It is claimed 
that this type of amphibian plane may in the future render 
the present styles of airplanes obsolete as there is no loss 
in performance or maneuvering due to the type, and the 
machine can be used either on land or water according to 
the pilot’s desire. There is a definite gain in structural 
strength with the consequent minimizing of dangers in 
the event of a crash when using the Loening plane. 

Manufacturers of the more general types of externally 
braced planes realize the importance of metal construction 
and in practically every case where new machines have 
been built and where the design permits, metal construc- 
tion in the form of welded steel tubing, fabric covered, has 
been employed. Nearly all fuselages, tail units and con- 
trol surfaces are now built up in this style and in several 
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instances main wings are built up of tubular steel spars, 
metal tension members, sometimes employing duralumin 
and in other cases wooden ribs, the whole surface then 


being canvas covered as in usual practice. This type of 
construction adapts itself to the use of narrow section 
wings and, as the canvas has to be replaced periodically, 
allows inspection of the wing structure. 

Just as in any other industry, there are large and small 
manufacturers in the airplane field. While doubtlessly the 
smaller companies are profiting by the experience of the 
larger builders, remarkable progress in plain design can 
be seen in the machines constructed by the lesser known 
concerns. Such companies as the Advance Aircraft Co., 
Huff Daland Aero Corp., Johnson Airplane & Supply Co., 
Lincoln Standard Aircraft Co. and Yackey Aircraft Co. 
have built machines recently which have almost double 
the pay load of the planes constructed by them a couple 
of years ago while still using the same low horsepower 
engines in the form of 90, 100 and 160 hp. Curtiss, 180 and 
220 hp. Hispano Suiza and 80 and 110 hp. Le Rhone, the 
design of these engines being several years old. 

These plane manufacturers have done invaluable work 
in spreading the gospel of aviation and are now watching 
and ready for a moderate price, low horsepower engine to 
be offered to the market. The work performed by their 
machines covers a wide range and includes the dusting of 
crops, aerial photography, inter-city passenger and freight 
work and, of course, private passenger carrying. 

Competition in securing Government, Air Mail and for- 
eign contracts have kept the designers of the larger fac- 
tories looking for new developments with the result that 
when the air division of the Post Office opened proposals 
for bids for planes to be used in the Air Mail service, no 
fewer than five separate machines of ultra-modern design 
were submitted. Each plane is equipped with a single 
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Above—A Glenn Martin plane. Complete metal 
construction except for the covering is used on 
these machines. At left—Metal construction of 
canvas-covered wings on Glenn Martin monoplanes 


400 hp. Liberty motor and in the air tests of these planes 
their performances with regards to speed, altitude and 
maneuverability were closely related. The most important 
feature in their design is the 1000 lb. load carrying capac- 
ity, which is double that carried on the present De H-4’s, 
the standard mail service machines. 


Adapted for Passenger Service 


In constructing these planes, which were built by the 
Curtiss Aeroplane & Motor Co., the Douglas Co., the Cox- 
Klemin Arcraft Co., G. Elias & Bros., and the Aerial Ser- 
vice Corp., the respective designers carefully considered 
the possibility of quickly adapting the planes for passen- 
ger and freight work when the occasion demands. All 
machines are tractor, thin-wing biplanes of conventional 
types, employing in most cases tubular steel fuselages and 
tail surfaces, while a combination of wood and steel con- 
struction is used in building the wings in two cases. A 
marked trend toward the divided or “axleless” type of un- 
dercarriage is noticeable, the advantages being that by 
dispensing with the cross axle or spreader, the chance of 
the machine turning over in “take-offs” and _ landings 
through striking obstructions in the form of hay, brush 
or snow is minimized and at the same time the use of 
dropable fuel tanks and, in war time, bombs, is facilitated. 
Steel tubing is now used almost exclusively in building 
undercarriages, insuring thereby greater strength with 
lesser head resistance. 

Little may be said about the work that is being done 
for the Government, but the extensive research and ex- 
perimental steps necessary before planes are put into pro- 
duction for use in the air services, redounds to the benefit 
of commercial plane development. 

It may not be generally known, but in this country to- 
day we have the fastest and most maneuverable pursuit 
ships in the world, the most successful type of amphibian 
plane yet devised and seaplanes capable of remaining aloft 
for twenty-eight hours without refueling. The last men- 
tioned were designed and built in the Naval Aircraft fac- 
tory at Philadelphia, are known as the PN-9’s and are 
fitted with Packard engines. 


Progress in Seaplane Design 


Rapid progress has been made in seaplane design, eS- 
pecially with the perfection of catapult launching de- 
vices. Small shipboard planes used for spotting and re 
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connaissance are of the single float type, as their design 
permits easy adaption to launching requirements and 
allows a more rigid structure to be formed in counteract- 
ing the stresses set up when riding in heavy seas. In the 
two float type of seaplane, which is fast becoming obso- 
lete, a considerable twisting movement is transmitted to 
the fuselage, as under certain conditions each of the floats 
may be riding on different waves. For example, one may 
be riding on the crest of a wave and the other in the 
trough. It is virtually impossible to build a structure that 
will not weave under these strains. 

Special attention is being paid to the development of all 
metal hulls for flying boats. With the present wooden 
style of hulls it is found that moisture seepage into the 
hull after the plane has been on the water for a few days 
increases the weight of the ship sometimes to the extent 
of 500 pounds. In duralumin boat construction consider- 
able trouble has been experienced in combating the cor- 
roding effect of salt water, but it is understood that a new 
process has been developed whereby it is possible to treat 
the hull to prevent corrosion by salt air and water. As 
an intermediate step toward all metal hulls and to pre- 
vent wooden ones from absorbing water, hulls covered 
with sheet duralumin are being constructed. 

The past twelve months have witnessed the development 
of several “light” types of airplanes fitted with glorified 
motorcycle engines. Nothing in particular can be said of 
the design of the machines that did fly satisfactorily, but 
nevertheless the achievement lends further proof to the 
increasing interest in aviation that is manifesting itself 
all over the country. 

Turning to aero-engine design and development, we find 
there are just three active manufacturers, and during the 
past few months each of them has brought out new de- 
signs which have eclipsed all previous mcdels. In the case 
of the Packard Motor Car Co., a 
new line of engines consisting of 
five models has been introduced. 
The design and major character- 
istics of all models are identical, but 
each engine has been developed to 
fulfill a demand that now exists for 
each type. Manufactured in two 
sizes only, the smaller 500 hp. en- 
gine, known as Model 1A-1500, is 
built in three styles, direct drive, 
geared drive and inverted direct 
drive, 

The last mentioned style has been 
the object of extensive development, 
and incorporates a number of fea- 
tures to adapt it to the inverted 
form of drive. Incidentally, it is 
claimed to be the first engine in the 
world to be designed to run in an 
inverted position. Model 1A-2500, as 
the larger 800 hp. engine is known, 
ls fitted with both direct drive and 
gear drive. 

Both 1A model engines are 12 
cylinder, 60 deg. water-cooled V- 
type, employing four valves per cylinder operated by 
overhead camshafts driven by bevel gears and shafts 
from the rear of the crankshaft. Aluminum slipper 
type pistons, individual cylinders with overhead valve 
ousing of aluminum cast in block and forged duralumin 

ring caps are employed.. Other than a different lay- 
out method of attaching the connecting rods to the crank- 
shaft, the 1A-1500 model, employing forked ends, and the 
1A-2500, using articulated rods, are the same. The bore 
and stroke of the smaller edition is 534 x 51% and the 





A typical example of metal construc- 
tion applied to seaplane float con- 
struction 
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weight 1.45 lb. per hp. The bore and stroke of the larger 
model is 6% x 6! and the weight 1.40 lb. per hp. The 
weights refer to the direct drive styles. 


New Wright Development 


The Wright Aeronautical Corp. has just completed and 
tested in the air a 9-cylinder 400-hp. radial engine known 
as model P-1, the largest air-cooled radial ever built at the 
Wright plant. This and a new Curtiss radial of approxi- 
mately the same horsepower represent the development of 
the two largest air cooled engines in the country. Cylin- 
der heads of cast aluminum are shrunk and screwed into 
the steel cylinder valves which are bolted to the main por- 
tion of the seven section crankcase. The two valves, lo- 
cated in the fore and aft plane of the engine, are mounted 
at 45 degrees, the exhaust valve being operated by bell 
crank rocker arms and pull rods and the exhaust by direct 
push rods. The master connecting rod is babbitt-lined, 
while the eight articulated rods are fitted with bronze 
bushings working on steel pins. Three carbureters of 
Stromberg make and two Scintilla magnetos are employed. 
A bore and stroke of 6 x 6% in. gives a corrected brake 
horsepower of 406 at 1650 r.p.m., which, when compared 
with the weight of 812 lb., shows a horsepower-weight 
ratio of 2 lb. 

In addition to the 400 hp. radial already mentioned, the 
Curtiss Aeroplane & Motor Co. has developed a 12-cylin- 
der water-cooled V engine of 4% x 6% bore and stroke, 
giving 500 hp. at 2100 r.p.m. and weighing 650 lb. The 
V-400 model, as the new water-cooled engine is known, 
follows very closely the design construction of the well 
known D-12 engines and is made to set into the same 
bearers as used for mounting the D-12’s. 

Known as model R-1454, the Curtiss 9-cylinder 400 hp. 
radial follows to a large extent conventional practice in 
radial engine design with the excep- 
tion of the rotary distributor and 
hand starter, which are both built 
into the engine. The accessories are 
carried in the front in order to in- 
crease ease of inspection and adjust- 
ment, which is a favorable argument 
for commercial operation. Having 
a bore and stroke of 55% x 614, the 
radial develops 400 hp. at 1650 
r.p.m. and has a total weight of 
750 Ib. 

In conclusion, one may expect to 
find high speed V type engines driv- 
ing propellers through a reduction 
gear of perhaps 3 to 1 ratio and 
they may eventually be air cooled. 
The future of the radial type is 
likely to be restricted to work which 
does not call for heavy duty continu- 
ous operation. 

For passenger work and freight 
carrying, planes will probably be of 
metal construction throughout, as 
history shows that in developing 
satisfactory designs of carriers for 
other modes of transportation the laws of safety and 
manufacturing efficiency have governed. In any of our 
modern day methods of transportation one can trace the 
development through the wooden construction stage to the 
combined metal and wood type and finally to the all metal 
type. The aircraft industry as a whole has long been past 
the first stage, the merits of the second stage are gaining 
favor and in the near future we are likely to find ourselves 
in the era of all metal plane design. Metal construction 
in any form of public conveyance spells safety to the lay- 


































Two views showing the 400 hp. 
Loening amphibian on land and in 
water. The retractable wheels are 
operated by an electric motor. 
Note inverted position of the 
motor 


man and it is toward inspiring his confidence in the safety 
of air travel that our steps must be bent. 

Clear recognition of the fact that public confidence 
must be the basis of any considerable commercial avia- 
tion success has been growing for several years. Today 
nearly everybody associated with aviation development is 
agreed that safety must be the first and most important 
consideration in plane design, whatever other sacrifices 
in design be necessary to achieve it. 


Reliability Tour Commendable 


The reliability airplane tour which is being planned for 
the near future should be a potent factor in selling to 
the general public the idea that air travel today can be 


HREE of the new United States mail carriers 

Below—the Curtiss “Carrier Pigeon,” show- 
ing Reed metal propeller and “axeless” undercar- 
riage. Right, at top—The “Mercury,” built by the 
Aerial Service Corp., showing larger bottom 
wings fitted for night flying. Note metal airscrew 
and wing skids. Right, at bottom—The Elias mail 
carrier, showing spinner on the propeller to im- 
prove the streamline of the fuselage. 
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made relatively safe and free from dan- 
ger. Practical demonstrations of the kind 
planned are likely to be far more con- 
vincing and to receive more widespread 
attention than any number of articles 
or statements bearing on airplane safety, 

The old Glidden tours did much to 
convince people that the automobile 
really might be used as a _ practical 
means of transportation. They also 
helped automobile designers to learn 
how to adjust various features of the car so as to provide 
greater reliability in service. There is good reason to 
believe that the proposed intercity airplane tour may per- 
form a service of somewhat similar character for com- 
mercial aviation. 

Adequate landing field equipment is, of course, essential 
to consistent flying, and considerable progress along these 
lines has been recorded in the last twenty-four months. 
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How Characteristics of High Speed 


Engines Are 


Determined 


Maximum output and speed at which it is obtained are chiefly de- 


pendent upon capacity of the valves, the maximum rate of 


air flow through an orifice being definitely limited. 


“HE question is sometimes asked, What is 
4 the procedure followed in designing an 
| automobile engine to develop a given 
horse power at a given speed? That is, 
how are the necessary cylinder dimen- 
sions determined and what is necessary 
in order to make sure that the engine 
peaks at this speed? 

A good deal of design work is undoubtedly done by the 
cut and dry method. This is permissible in the automobile 
industry because once a successful model has been devel- 
oped it is generally manufactured by the thousands, and 
the cost of the experimental work is distributed over a 
large production. The designer generally also has all of 
the data of several engines in production that are some- 
what similar in performance to the one he wants to de- 
velop, and he knows that increased speed necessitates rela- 
tively larger valves and lighter reciprocating parts, hence 
this information serves as a basis for the new design. 
However, there are certain fundamental data which permit 
of determining in advance, with a fair degree of accuracy, 
the performance to be expected from a new design of en- 
gine. 

Undoubtedly the most important of the factors determin- 
ing the maximum output of an engine of given piston dis- 
placement is what may be called the valve capacity, which 
is rather closely proportionate to the maximum opening 
area of the valves. This determines the amount of com- 
bustible charge that can be passed through the inlet valves 
into the cylinders in unit time, and to which the output is 
substantially proportional. 








Consumption of Air 


Under normal operating conditions with a fairly lean 
mixture an engine consumes about 0.6 lb. of gasoline per 
horse power per hour, and as such a mixture contains 15 
times as much air by weight as gasoline vapor, the amount 
of air consumed is 9 lb. per horse power per hour. Since 
a cubic foot of air at normal atmospheric temperature 
weighs 0.076 lb., in volumetric measure the air consump- 
tion is equal to slightly over 118 cu. ft. per horse power per 
hour, or about 2 cu. ft. of air per horse power per minute. 
However, when a test for maximum horse power is made 
the engine is generally supplied with a rich mixture, in 
which case the air consumption is somewhat less, about 
18 cu. ft. per horse power per minute. 

What passes through the inlet valves, of course, is not 
alr but a mixture of air and gasoline vapor, but the gaso- 
Ine vapor constitutes only 1.5 per cent of the mixture, 
hence there is really little difference between the volumes 
of air and of mixture. 

Let D be the piston displacement of an engine in cubic 
Inches, N the number of revolutions per minute at which 
it develops its maximum output; P, the horse power it de- 


velops at this speed and V the displacement volume under 
suction during one minute. The number of suction strokes 
per cylinder per minute is N/2 and, therefore, the dis- 
placement volume under suction per minute is 

V = DN/2. 

However, the cylinders are not filled with air or charge 
to atmospheric pressure during each suction stroke, but 
receive a partial charge, the proportion of which is ex- 
pressed by the volumetric efficiency ¢. This efficiency at 
the speed at which the engine develops its maximum power 
is generally of the order of 0.68-0.70. Assuming it to be 
0.68, the amount of air drawn in by the engine per minute 
will be 

0.68 & DN/2 = 0.34 DN. 
The amount of air required per minute to develop P horse 
power is 1.8 P cu. ft. or 
1.8 P < 1,728 = 3,115 P cu. in. 
Hence 
0.34 DN = 3,115 P 
and 
3,115 P P 
= 9,150 — 
0.34 N N 
For instance, if the output is to be 65 hp. and the speed 
2500 r.p.m., then the displacement must be 
60 
9,150 * —— = 220 cu. in. 
2500 

Having found the required piston displacement we car 
choose our bore and stroke from a table of piston dis- 
placements, in accordance with the number of cylinders 
desired. In making our selection we must, of course, aim 
at a rational proportion between bore and stroke. In prac- 
tical engines this ratio usually lies between limits of 1.25 
and 1.75. The larger the bore (and the shorter the stroke 
in consequence) the easier it is to find room for valves of 
adequate size, and, besides, the engine is likely to be some- 
what lighter. On the other hand, the impression prevails 
that a very short stroke tends to decrease the fuel economy 
because the compression chamber is very flat and has a 
large surface area in proportion to its cubical contents. 
A good mean ratio for passenger car engines is 1'4 to l 
and any moderate deviation from this ratio one way or 
the other will have very little effect on either the power 
or the fuel economy. 

The next question that arises has to do with the neces- 
sary size of the valves. In calculating the capacity of 
valves the apparent air velocity through the valves is usu- 
ally employed for a basis. If the piston head has an area 
of A square inches and the minimum cross sectional area 
of the valve passage is a, then, if the piston speed is v, the 
apparent rate of air flow through the inlet port is v (A/a). 

This method of calculating the gas speed through the 
valves is wholly empirical and gives only comparative 


D — 



























1100 HIGH SPEED ENGINE DESIGN 





values. This is due to the fact that the piston stroke and 
the inlet valve opening period are not coincident, and to 
the further fact that the inlet valve opens and closes grad- 
ually, whereas the piston head area is the same throughout 
the stroke. However, the method is widely used and gives 
fairly satisfactory results. 

An analysis of the performance data and of cylinder and 
valve dimensions of a considerable number of modern en- 
gines shows that the gas speed through the inlet valves 
as calculated by the method above explained, varies from 
12,000 to 14,000 ft. p.m., the average being in the neighbor- 
hood of 13,000 ft. p.m. This figure, therefore, can be used 
as a basis in calculating the required valve dimensions. 

This apparent gas speed of 13,000 ft. p.m. is not a con- 
stant but can be improved upon by careful design, so it is 
well to know what are the factors that influence it. 


Speed of Air Flow 


When air is drawn from the atmosphere through an 
opening into a chamber in which a partial vacuum is main- 
tained by a pumping action, the maximum apparent theo- 
retical speed at which the air can flow through the 
opening is about 39,000 ft. p.m. This is on the assumption 
that the air within the opening is at atmospheric density, 
so that if the area of the opening were 1/1000 sq. ft., for 
instance, the volume of air drawn in per minute would be 
39 cu. ft. The assumption is also made that there is 
stream line flow through the opening and that there is no 
loss of energy by friction, neither of which conditions is 
ever quite fulfilled even if the air passes into the chamber 
through a throat of well rounded form. The apparent rate 
of flow through an actual inlet valve is very much less, 
for several reasons: 

(1) A slight pressure drop is caused by the carbureter, 
the manifold, the air cleaner and air heater (if these are 
used), so that the pressure just outside the inlet valve is 
slightly below atmospheric. 

(2) The valve is fully open only for an instant, or at 
most only for a period very much shorter than the com- 
plete inlet period. During the rest of the inlet period the 
valve is only partly open, and for this reason the apparent 
air speed through the valve will naturally be less than if 
the valve were fully open during the complete period. 

(3) Owing to the form of the valve passage there is 
considerable eddying of the air, with a consequent reduc- 
tion in the rate of flow. This necessitates the use of a co- 
efficient of discharge. For a plain round hole in a thin 
plate the coefficient of discharge is about 0.6, and it is not 
likely that the coefficient is any greater for the conven- 
tional form of valve passage. 

(4) The maximum flow rate of 39,000 ft. p.m. is predi- 
cated upon a considerable drop in pressure through the 
opening. When the valve is first opened there is practi- 
cally no difference in pressure on opposite sides of it, and 
the same should also be the case when the valve closes, be- 
cause it is advisable to keep the valve open as long as the 
pressure inside the cylinder is less than the pressure in the 
manifold. 

It will be realized that all of these air-flow reducing 
factors vary with different engines. For instance, the 
drop in pressure to just outside the inlet valve depends 
upon the relative size of the carbureter, the size of the 
inlet manifold, the number and sharpness of its bends, and 
upon the resistance to air flow of the air heater and air 
cleaner if these are used. Of course, the aim is to keep the 
drop in pressure through these auxiliary devices as small 
as possible, but certain conditions, such as the necessity of 
maintaining moderately high air speeds in the passages 
when idling in order to prevent separation of the fuel, 
limit possibilities in this direction. 

The fact that the valve opens and closes gradually, so 


Automotive Industries 
June 25, 1925 


that its average opening area is much less than the maxi- 
mum, greatly reduces the apparent air speed. The formula 
above given for the air speed assumes that the valve jg 
fully open during the whole inlet stroke, that is, during a 
period corresponding to 90 deg. of crank motion. Actually 
the valve is open for a longer time, usually for a period 
corresponding to 110 deg. of crank motion. In Fig. 1 jg 
shown a valve opening diagram for a mushroom type cam 
follower. Calling the maximum area of opening 100 per 
cent it will be seen that the equivalent average opening 
area over a period of 90 deg. of crank motion is 75 per 
cent. This, of course, holds only for the particular design 
of cam to which the opening curve applies. 

If we figure on a loss in air pressure of 10 per cent 
ahead of the inlet valve, an average valve opening equal 
to 75 per cent of the maximum and a coefficient of dis- 
charge of 0.6, and if we make an allowance of 10 per 
cent for the fact that there is practically no suction at the 
moment the inlet valve first opens and very little when it 
closes, we get for the apparent rate of flow 

39,000 * 0.90 * 0.75 &K 0.6 & 0.90 = 14,200 ft. p.m., 
which is in rather close agreement with the observed 
values. 

For high speed engines it is desirable to increase the 
rate of gas flow through the valves, and the above consid- 
erations furnish a guide for accomplishing this. 

The drop in pressure in the auxiliary apparatus, such as 
carbureter, air heater, etc., must be kept as low as possi- 
ble. Air resistance generally varies directly as the length 
and inversely as the cross section of the passage, but is 
greatly increased by bends. Of course, the effectiveness of 
the auxiliary apparatus will be affected by any change in 
the cross section of the passage area, and this must be 
taken into consideration. For instance, if the cross sec- 
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Inlet valve opening diagram, showing equivalent 
mean effective opening area during the period of 
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tions of the carbureter mixing chamber and the inlet mani- 
fold are increased the engine generally will not idle 90 
well. 

The average valve opening factor can be increased by 
employing a type of cam which gives a very rapid lift to 
the valve and also seats it very rapidly. However, rapid 
lift and seating tend to make the valve more noisy, and 4 
compromise must therefore be made. The figure of 75 per 
cent full opening during 90 degrees of crank motion 18 
very high and is not attained in many engines. 

In order that the air may flow into the cylinder at the 
most rapid rate under a given pressure difference, there 
must be stream line flow. That is, wherever there is 4 
contraction in the passage, as there necessarily must be 
at the valve, the effect should preferably be that of a vel- 
turi tube, the passage decreasing and increasing gradually. 
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Something of this effect is obtained by making the valves 
tulip-shaped and providing the wall in which the valve has 
its seat with large fillets at both top and bottom. Sudden 
contractions and sudden expansions of the passage cause 
eddies which impede the flow. 

It does not seem possible to increase the apparent gas 
speed by changing the last item mentioned, due to the 
fact that there is very little suction at the beginning and 
end of the inlet period. This could be changed only by 
changing the points of valve opening and closing, which 
would be likely to do more harm than good. 

It is not sufficient that the engine be provided with in- 
let valves of adequate size—it must also have adequate ex- 
haust valves and exhaust passages, so the cylinders can 
get rid promptly of the burnt gases. If the exhaust valves 
have the same diameter and lift as the inlet valves they 
will have sufficient capacity. Both the inlet and exhaust 
valves must have suitable timing, the exhaust beginning 
to open at least 45 deg. ahead of dead center and the inlet 
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closing not less than 40 deg. after dead center, if the en- 
gine is to develop high speed. The best timing for any 
given maximum speed probably depends upon the inlet and 
exhaust tracts and is best determined experimentally. 

If the valves are dimensioned in accordance with the 
principles here outlined, the engine will be able to draw 
in air or gaseous combustible charge at a sufficient rate 
to enable it to develop the power required. It is, necessary, 
however, to make sure that the mechanical power gener- 
ated in the engine is not lost in internal friction. This 
friction depends to a considerable extent upon the inertia 
forces. 

The inertia force of the reciprocating parts at the speed 
of maximum output should be kept down to about 200 Ib. 
per sq. in. of piston head area. In some of the engines it 
is kept down to less than 175 lb. p. sq. in., while in others 
it exceeds 225 lb. Low inertia forces are desirable also 
from other points of view, as they decrease vibration and 
reduce the bearing loads. 





Measuring the Slip of Automobile Driving Wheels 


NE of the problems that arises in automobile road 

tests or chassis tests is that of determining the slip- 
page of the driving wheels under different conditions. 
This problem has been analyzed recently by Prof. E. H. 
Lockwood, who says in the Yale Alumni Weekly that slip 
may occur in three different ways: First, a slow displace- 
ment or creep, due to elasticity of the rubber, similar to 
the creep of a leather belt on its pulley; second, an abrupt 
jump when the tire momentarily leaves the road; third, a 
spin, or skid, when the tire loses its traction on a slippery 
road. Only the first two kinds, which are always some- 
what in evidence, were considered in the investigation. 

In ordinary road driving, slip of the rear tires may 
occur in accelerating the car, in which case the rear 
wheels gain on the standard. Or it may occur in slowing 
up the car, when the rear wheels lose compared with the 
standard. The forward and backward slips of the wheels 
may offset each other, hence the total angular displace- 
ment may be zero, even with a considerable amount of slip 
in both directions. With these considerations in mind, 
an instrument was designed to measure slip in one direc- 
tion only, assuming that all tests would be made on up 
grade. The instrument consists of a revolution counter 
mounted on the hub cap. The driving shaft of the counter 
is in line with the wheel axis, and is prevented from turn- 
ing by a light wire attached to the running board. When 
the wheel turns, the counter rotates bodily while revolu- 
tions are recorded on the dial. A Ford sedan was used, 
With Veeder counters on all four wheels, reading to one- 
fifth revolution. The counting equipment was devised by 
L. B. Kimball, Assistant at the Mason Laboratory. 

The slippage tests were made on an old macadam road 
which was fairly rough, with some portions of so-called 
washboard surface. One-half mile was approximately level, 
the remainder was about three miles of average 6 per cent 
up grade. In making the tests the car was run at slow 
speed over the half-mile level stretch to obtain the non- 
slip readings for front and rear. The average of counters 
on the two front and two rear wheels was used in all 
cases. The tire slip tests were made on the three-mile up 
grade at an average speed of 30 m.p.h., which taxed the 
Ford engine to nearly full power. Under these conditions 

ne maximum amount of slip may be expected, since con- 
siderable traction was continually exerted in one direction 
on a fairly rough road. 


Tire slippage tests were carried out as above described 
at three different tire inflations—55, 45 and 35 lb. per sq. 
in. The Ford sedan carried two observers, with a total 
weight 2310 pounds, of which 1290 was on the rear tires. 
The tire circumference was measured by taping the dis- 
tance traveled in one revolution, on a smooth floor. The 
average of the two front tires was 7.88 feet and for rear 
7.97 feet, both for the empty car. The tires were partly 
worn 30 x 3% cord. 

For convenience in making comparisons, the results 
have been reduced to the common basis of 1000 revolutions 
of the front tires. 


TABLE OF REAR TIRE REVOLUTIONS OF FORD SEDAN 
FOR 1000 REVOLUTIONS OF FRONT TIRES 


Speed, Ete. Rear Slip 
Inflation 55 
Level, slow 999.4 0 
Up, 30 m.p.h. 1,001.1 11.7 
Inflation 45 
Level, slow 1,001.2 0 
Up, 30 m.p.h. 1,012.0 10.8 
Infiation 35 
Level, slow 1,003.6 0 
Up, 30 m.p.h. 1,012.2 8.6 


The greatest slip occurred on up grade, speed 30, in- 
flation 55, when the rear tires gained 11.7 revolutions per 
thousand revolutions of the front tires, or 1.17 per cent. 
It appears, therefore, that the rear tire slip of a light 
car with cord tires may be as great as one per cent for 
ordinary driving. 

The effect of low air pressure on tire slip is well shown 
by the runs at inflation 45 and 35, where the gain in revo- 
lutions was only 10.8 and 8.6 respectively, as compared 
with 11.7 at the higher pressure. The difference, amount- 
ing to 25 per cent, is probably due to lessened rebounding 
of the tires and lower air pressure. 

Slip was also measured on the down hill runs but proved 
to be small, as might be expected, being only 0.3 revolu- 
tions in 1000 for inflation 55. 

The slip with lower inflation became negative on the 
down hill run, that is, the tire lagged behind, thus again 
proving that lower air pressure is accompanied by re- 
duced slip. 
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but Problems Not All Solved : 
m 
Search goes on for better undercoats. Efforts still being made to 
produce good lustre without polishing. Questionnaire - 
brings to light many interesting facts. . 
fol 
By Herbert Chase 

ACQUER is liked and lacquer will live—but lacquer 4. One manufacturer of both varnish and lac- an 

still has its problems. This, in brief, summarizes the quer estimates that 80 per cent of cars produced 
present situation in respect to the latest type of au- to-day have a high gloss as distinct from a dull oh 
tomobile finish. or polished lacquer finish, the list including all of de 
But naturally there is more to the story than this. Ford and most of Dodge production and a number Ar 
Some of the high spots brought out as a result of an in- of more expensive bodies which use varnish over pa 
vestigation made with a view to preparing this article lacquer to secure depth of lustre. gr 
are as follows: 5. Among the steps which car and body finish- lec 

1. Extensive research work has resulted in de- ers can take to improve the results with lacquer on 
veloping better undercoats for lacquer but many finishes may be mentioned the following: Closer e 
concerns are far from reaching an approximate cooperation with material manufacturers; im- fin 
finality in this respect. proved technique; use of heavier coatings; care- 

2. Relatively few makers have developed as yet ful choice of spraying equipment; selection of th 
satisfactory nitrocellulose base undercoats. Those properly balanced materials, and properly cleaned te 
who have done so regard them as better than the metal surfaces. a 
oil or varnish base type while most others are at 6. The chief causes of failure in lacquer finish 2 
work on similiar developments. are said to be unsatisfactory undercoats; im- 0 

3. Time required for rubbing and polishing lac- properly dried undercoats; incomplete removal of br 
quer has been reduced materially by several dif- oil, grease and rust from metal; water and oil in 

ferent methods, but the air-line; poor lacquer and unfavorable shop con- pr 
expense of polishing ditions. an 
; still is so large an item The foregoing, together with much other information, ce 
that strenuous efforts was developed as a result of a questionnaire sent to all fil 
are being made to pro- manufacturers of lacquer finishes in this country. De-— 
duce lacquer finishes tails of answers given by eight concerns which filed 
which will give a good replies are compiled in the accompanying table. 
lustre with little or no Column 1 of this table gives the questions asked, while ie 
polishing. the remaining columns are arranged under names of th 
various manufacturers and give a summary of their 
{ : respective replies. 
Responses to the first question, which reads: -" 
. 
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What do you regard as the most important 
developments in lacquer finishes during the last 
twelve months? 

indicate that improvement in undercoatings is the most 
jmportant of all developments. Other replies mention the 
increased use of lacquer without trouble, and the elim- 
ination of so-called “orange-peel” effect and the better 
application which results in decreased rubbing. 

Replies to question 2: . 

Have you decreased time and labor required 

in rubbing and polishing? 
are all in the affirmative. This shows that lacquer manu- 
facturers have responded to demands of users who have 
found serious objection to the amount of time required 
for rubbing and polishing. 


Answers to Question Three 


Answers to question 3, which supplements question 2, 
and which reads: 
If so, by what means and how much? 


show that much experimentation has been directed toward 
decrease in surface irregularities or orange peel effect. 
An effort has been made to produce materials which spray 
smoother. This has been accomplished partly by a finer 
grinding of the pigments employed and partly by a se- 
lection of solvents containing enough of the higher boiling 
compounds to permit the sprayed on coat to flow slightly 
or level out after it is deposited on the surface to be 
finished instead of becoming solid in the spray. 

Other elements tending to make rubbing easier are 
the use of better sandpaper and polishing materials, better 
technique in spraying and the use of very thin lacquer as 
a final coat before polishing. The Nikolas Company has 
a patent (No. 1,485,521) said to cover the use of a spray 
coat of thinner on the last coat of lacquer in order to 
bring up a good lustre. 

It is interesting to note that Valentine & Co. have 
produced a lacquer surfacer termed gunglaze which leaves 
an exceptionally smooth surface upon which to apply suc- 
ceeding coats and which is claimed also to have unusual 
filling properties. 

Questions 4 and 5: 

Do you recommend varnish or lacquer base 
undercoats, and why? 
serve to bring out what was already known to many in 
the industry, namely, that relatively few concerns are 
prepared to supply and recommend lacquer undercoats. 
Some concerns which offer lacquer undercoats have not 
yet ventured to recommend them for production work, 
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but at least one prominent concern has developed lacquer 
undercoats which now are used in production and are said 
to be much superior to any oil or varnish undercoats 
which this concern has ever developed. It is asserted 
that the primer used in this system is superior to a good 
varnish primer in respect to adhesion to the metal, a 
quality which appears to be one of the most difficult to 
secure in a lacquer base product and, being of the lac- 
quer type, is not injured by subsequent coats of lacquer, 
as varnish primers are apt to be unless baked on quite 
hard. 

So much difficulty has been encountered with lacquer 
base primers and surfacers which peel off very easily 
that the finishing industry has become quite skeptical 
concerning the future success of products of this char- 
acter. It is realized, however, that nitro-cellulose primers 
and surfacers are the logical type of material to use 
under lacquer finishing coats and for this reason prac- 
tically all producers of lacquer products have made strenu- 
ous efforts to produce materials which will not peel. 

Valentine & Co. contend that their lacquer base under- 
coats are the most durable, economical and rapid which 
they ever have been able to produce and that they have 
the adhesive qualities which are of prime importance. 
With lacquer undercoats, forced drying in production is 
eliminated and this alone is said to save from 30 to 75 
cents per coat in fuel cost alone, or perhaps as much as 
the finishing material itself costs. 

Concerns which still are in the experimental state with 
lacquer undercoats naturally favor the varnish base type, 
as one of them says, because it is more nearly fool-proof 
and has been in service for a longer time. Another points 
out that lacquer undercoats with which he is familiar have 
been lacking in adhesion, filling qualities and elasticity, 
while in ease of sanding the varnish type is claimed to 
more than offset the quicker drying qualities of nitro- 


cellulose undercoats. | 


Most producers of lacquer base undercoats ap- 
ee | 
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pear quite willing to admit that these coats are harder to 
sand than others of the oil base type if they are equally 
rough, but at least one concern gets by this difficulty 


LACQUER 


by furnishing a material which gives such an unusually 


smooth surface that it is claimed to require scarcely any 
sanding, just enough to remove nibs and other surface 
defects, prior to spraying on the coats of lacquer enamel. 
They also claim that when oil or varnish type surfacers 
are baked hard enough to resist properly the solvent 
action of subsequent lacquer coats they are harder to 


sand than a properly made nitro-cellulose surfacer. 
Replies to question 6, which reads: 
Are any lacquer base primers and fillers or 
surfacers entirely successful? 


are partly affirmative and partly negative, but those to 


question 7 which reads: 


Are you experimenting with lacquer base 
primers and fillers? . 


show that all but one of the concerns listed are doing 


so, even though some of them still recommend varnish type 
undercoats, or already have materials of this character 


which they regard as satisfactory. 


Pratt & Lambert, however, state that they have just 
discontinued experimenting with lacquer base primers 


Present Lacquer Situation 
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and fillers after reaching the conclusion that they are 
impractical. 
Answers to question 8, which reads: 


If experimenting with lacquer undercoats, 
what are the difficulties as yet remaining to be 
overcome? 


show that these include a lack of the desired adhesion, 
elasticity, filling and sanding qualities, a proper balance 
between these qualities and troubles pertaining to method 
of application. 


Spotting Putty a Problem 


G. J. Nikolas & Co. say that their difficulty has been 
to make a satisfactory spotting putty. This is the only 


specific reference to a spotting putty contained in the 


replies, but at least one or two concerns are known to have 
a lacquer spotting putty which they regard as satisfactory, 
Of the seven replies to question 9: 


Are you endeavoring to produce a lacquer 
which will give a good lustre without polishing? 


the returns show that three concerns give an unqualified 


“yes”; one replies that it has such a lacquer, one says 


as Seen by Manufacturers 


(The following questionnaire was sent to approximately 25 manufacturers 


of lacquer finishes. 


The answers received give a fairly definite idea of the 


general situation as regards lacquer development and application at the 
present time.) 


“no”; one replies, “not for automobile bodies,” while the 
remaining concern says “yes,” but at present high lustre 























G. J. Nikolas Oxford Varnish Pittsburgh Plate The Sherwin- Name withheld 
Question Arco Co. & Co. Corp. Glass Co. Pratt & Lambert Williams Co. Valentine & Co. by Request 
1, What do you regard as the Better applica- Lacquer un- Perfection of Elimination Development suit- Success of lacquer Increased use 
most important develop- | tion to decrease | dercoats undercoats of orange-peel able oil base under- undercoats of lacquer with- 
ments in lacquer finishes | rubbing. coats out trouble 
during the last twelve 
months? 
2. Have you decreased Yes Yes Yes Yes Yes Yes Yes 
time and labor required 
in rubbing and polishing? 
3. If so, by what means Spraying Lacquer which Elimination Undercoats which Due to fine- Materials which Better tech- 
and how mach? thinner on last | levels out on ap- | of orange - peel | flow out smoother. | ness of ground | spray smoother. Sur- | nique 
coat to bring up | plication and use | andchangefrom | Wet sand instead of | pigment and | facer which sands 
lustre per patent| of free sanding un- | pumice and rot- | pumice on last lac- | correct content | smoother. Bettersand- 
dercoats ten - stone to | quer coat and then | of gum paper and _ polishing 
sandpaper and | coat of thinner or materials 
polishing com- | thinned enamel. by 
pounds developing a better 
polish 
4. Do you recommend var- Varnish. Lacquer Varnish Varnish Varnish or oil Oil under- Lacquer Baked oil 
nish or lacquer base un- coats our ‘first 
dercoats? recommendation 
5. Why? Eliminates dan- Superior to Better adhesion Easier san- Lacquer deficient Better and Most logical, dura- More nearly 
ger of peeling and | paint Also make surfa- | ding, better ad- | in adhesion, filling | longer adhesion | ble, economical and | fool-proof and 
rusting. More con- cer which is neith- | hesion qualities, elasticity | to metal rapid yet devised. Eli- | in service for 


sistent adhesion 


er varnish nor lac- 
quer, is thinned 
with alcohol but 
contains no gum 


and ease of sanding 
which more than off- 
set quicker drying 


minates forced drying 
and saves 30 to 76c 
per coat for fuel alone 
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6. Areany lacquer base pri- Not to date. Yes No No Time will tell Yes 
mers and fillers or surface- 
ers entirely successful? 

7. Are you experimenting Yes. Making ex- Yes Yes No. Just discon- Have a com- Yes, but present ma- 
with lacquer base primers posure tests tinued after conclu- | plete line terials not experimen- 
and fillers? ding they are im- tal 

practical 

8. If so, what are difficul- Consistency of To make asa- Ease of sanding, Proper bal- Adhesion, elastici- See answer to Producing enough to 
ties as yet remaining to be | adhesion tisfactory spot- | flexibility and te- | ance between | ty, filling and san- | question No. 6 | fill orders 
overcome? ting putty nacity sanding, adher- | ding 

ence and speed 

9. Are you endeavoring to Yes Have such a Not for automo- Yes No Opex does Yes, but lustre as 
produce a lacquer which lacquer bile bodies. Have now. With use | deep as finishing var- 
will give a good lustre produced it where of our polishing | nish has not been pro- 
without polishing? extreme durability compound a lus- | duced to date without 

is not required tre almost equal | too great a sacrifice in 
to color varnish | flexibility and durabi- 
can be secured | lity 
10.- Is there a distinct de- Yes, especially No Yes Yes Yes What the Yes. Most buyers 
mand for such a lacquer? | for buses, street trade and car | still appear to want | 
cars, and irregu- owner want lustre. Probably 80% | 


lar surfaces 














of present production 
has high lustre 













wil 















Automotive Industries 
Jun’ 25, 1925 


Six of the seven answers to question 10: 
Is there a distinct demand for such a lacquer 


(that is, one giving a good luster)? 
are affirmative, but the seventh, filed by the Nikolas Co., 
jg negative, although this concern is the one which re- 
ported that it has available such a lacquer. 

The normal lacquer produces very little gloss but efforts 
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comparable to that of fine finishing varnish has not been 
produce | without too great a sacrifice of flexibility and 
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mercial process at the present time, especially since clear 
lacquer films which will stand up under exposure to the 


weather and ultra-violet light of the sun are difficult if not 
impossible to produce. 
For this reason some body finishers who desire depth of 
lustre on their cars now are using one or two coats of fin- 


the lacquer. 


ishing varnish over lacquer, instead of attempting to polish 
Packard is one concern which is reported to 


have used such a finish with considerable satisfaction 


have been made to manufacture a lacquer which will do 


go. One method employed is to load the lacquer heavily 
with gum, but such a lacquer is understood to be lacking 
in durability just as a short oil rubbing varnish which 
also gives a high lustre is not durable when exposed to 
the weather and to the ultra-violet light of the sun. 

It may prove possible to produce a durable lacquer 
fnish which will give a high lustre without polishing, but 
so far aS we are aware such a product is not available 








Arco Co. 


G. J. Nikolas 
& Co. 





Oxford Varnish 
Corp. 





Depth of lustre, such as is given by a high grade finish- 
ing varnish, is due largely to the thickness of transparent 
A large number of clear coats of lacquer are re- 
quired to give a film as thick as that given by two coats 
of finishing varnish, so that producing depth of lustre by 
the use of clear lacquer is not regarded as a feasible com- 


and now is using it in production work. 


To produce a good polish without varnish on a lacquer 


parent film on the surface. 
It remains to be seen whether the public will become 


finish requires considerable labor and although the result 
is satisfactory to some purchasers who prefer a satin 
finish it is admitted that the polished finish does not have 
depth of lustre because there is no thickness of trans- 


educated to a polished lacquer finish or whether it will 


continue to demand deep fustre. It is a significant fact 


that most cars in the medium priced group are receiving 


| Pittsburgh Plate | 
Glass Co. | Pratt & Lambert 
| 
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Selection of pro- 

r undercoats. 

endency is to use 
short brittle pri- 
mer. Baked elastic 
undercoats are su- 
perior. 


Short under- 
coats which soften 
under lacqer, 
greasy, rusty sur- 
faces, water and 
oil in airline, im- 
proper surfacing 
of undercoats. 


Some jobs 24 
hours if baking fa- 
cilities are availa- 
ble 


Chassis (experi- 
mental) wheels 
and fenders and 
splash aprons 
other than black 





Some small 
parts dipped. 
some touch-up 
with brush and 
striping with lac- 
quer materials 





materials suitable for 
Coating or dipping a 
development with- 


Yes 








Have metal | 


clean and rust 
free. Apply ma- 
terials properly 
under favorable 
conditions. Use 
best lacquers 


Chemicals, 
grease and rust, 
poor workman- 
ship, 





favorable shop 
conditions 


VIho bho 
Soo 


Equipped to dry 
undercoats prop- 
erly 


| 


Poor undercoat- 
Ings 


poor lac- | 
quers and un- | 





| 1 day 
| 2 days 


| 2 days 


4 days 


50% 


50% 


None 
45% 
None 


45% 
10% 





Careful choice 


of spray equip- 
ment. Selection 
of proper ma- 
terials well 
adapted to 


each 


other. 


Careful supervi- 
sion of each ap- 
plication 





Improper me- 





tal cleaning. 
poor workman- 
ship. poor body 


design. 
haste. 


undue 
lack of 


balanced sched- 
| ule 


3 days 


5 days 





Covered under 
other headings 


Incomplete remo- 


val of oil and grease 
on metal. poor un- 
dercoats. improper 
balance of materials. 
inexperience in ap- 
plication of lacquer 


-3 days 


2.3 days 
2-3 days 
3-4 days 





Wheels, door 


handles instru- 


Chassis, instru- 
ment boards, disk, 








ment rds, wheels 
sash 
None None 
| Yes, some parts Not on bodies Yes 


but not universal- 
| ly 








The Sherwin- 


Name withheld 


a polished finish today. The public has been educated to 
the advantages of lacquer and seems ready to accept 
polished lacquer on most grades of cars. 
continue to do so appears likely to depend partly upon 
whether it is willing to get along without a high lustre 
and partly upon future developments which may result 


Whether it will 





Williams Co. Valentine & Co. by Request 
Most production 
shops using Nitro-Val 
| | spar and two coats of 
| varnish over lacquer 
} 10% | 
} 19% 10% 
| 30°, 40°; 
| 40%; 40% 
} 1% 10°% 


_ time for dry- 
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coats 


Unclean  sur- 
faces. Not suf- 
ficient drying 
time for under- 
coats 





2 days 


| 4 days 
5 days 


| 7days 


Dipping tum- 
bling, gasket 
and hand brush- 
ing 





See No. 16. 
Selling such 
classes of manu- | 
facturers every | 
day | 





Intelligent co-opera- 
tion with material ma- 
nufacturers plus real 
desire to improve re- 
sults 





Undesirable combi- 
nation of paint and 
varnish undercoats 
with lacquer finishes. 





Improperly made lac- 
quers improperly ap- 


plied, plus tendency to | 


“mix "em up” with- 
out slighest attention 
to fundamentals 


14 to 3 days 


All air dry 





_ Garnish rails, steer- 
ing and road wheels, 
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Improve tech- 
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tors and use 
heavier coatings 
of lacquer 


Improper dry- 
ing of under- 
coats and use of 
lacquers 





1 day 
1 day 


2 days 
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None known at 
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Possibly but hardly 
probable 





Don’t know 
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in giving both the depth of lustre and high service dura- 
bility to clear lacquer finishes. 

While two coats of high grade varnish over suitable 
coats of lacquer are said to give a more durable finish 
than over the best all-varnish type system, it is recognized 
that final coats of varnish have the disadvantage of being 
much more easily scratched than are final coats of properly 
polished lacquer. 

Question 11 reads: 

Approximately what proportion of your sales 
of lacquer do you estimate are used in produc- 
ing 

1. Dull finish 

2. Natural lustre 

3. Semi-gloss (polished) 

4. High-gloss (polished) 

5. Lacquer under varnish finishing coat? 


The accompanying table indicates that from 10 to 50 
per cent of lacquer sold by the respective makers who re- 
sponded is used in producing cars with a natural lustre; 
from 0 to 40 per cent in semi-gloss polished; from 40 to 
50 per cent high gloss polished and from 0 to 10 per cent 
with lacquer varnish finishing coats. 

That there are grounds for believing that better results 
can be obtained easily in the use of lacquer finishes is 
indicated by responses to question 12, which reads: 

What steps can car and body manufacturers 
in general take to improve results obtained with 
lacquer finishes? 

Quite naturally, lacquer manufacturers consider that 
intelligent cooperation with them will help produce better 
results. They are especially prone to criticize (and pre- 
sumably not without good reason) the practice still fol- 
lowed by some concerns who mix materials purchased from 
different sources without considering whether or not they 
are well suited to each other. 


In any case, it is necessary, to secure successful results, 
to have the materials employed properly balanced even 
though they are purchased from different manufacturers. 

Among the steps which body manufacturers in general 
can take to improve results obtained with lacquer finishes 
the following are mentioned: Better trained operators, use 
of heavier coatings of lacquer, careful choice of spray 
equipment, careful supervision of each application, use of 
suitable drying equipment for varnish base undercoats, 
selection of proper undercoats and use of metal which is 
free from oil, grease, chemicals and rust. 

Naturally it is recommended that high grade materials 
be employed and that they be applied under favorable 
conditions with proper spraying and other equipment. It 
appears to be the consensus of opinion that baked under- 
coats are best if these are of the varnish or oil base type. 
The Arco Co. points out that there is a tendency to use 
primers which are too short and brittle and that baked, 
elastic undercoats are superior. In this connection it 
says: “The tendency is to use a short oil primer which 
will not easily be softened up with lacquer. Short primers 
are even worse under lacquer than under color varnish 
and finish. The ideal undercoats are those which have 
good elasticity and yet are not softened by the lacquer 
thinners and dry in a reasonable length of time. Naturally 
baked undercoats are superior to air drying.” 

Answers to question 13, which reads: 

What are the chief causes of failure? (with 
lacquer finishes) 
indicate that these include undesirable combinations of 
paint and lacquer undercoats with lacquer finishes, im- 
properly made lacquer improperly applied, plus tendency 
to “mix ’em up” without the slightest attention to funda- 
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mentals, in sufficient drying of undercoats, use of untried 
formulas, incomplete removal of oil and grease on metal, 
poor undercoats, improper balance of materials, inexpeyi- 
ence in application, poor body design, undue haste, water 
and oil in air-line, improper surfacing of undercoats and 
unfavorable shop conditions. 

Responses to question 14: 


What average total time is required for finish- 
ing closed bodies with your preferred method of 
lacquer finish in production plants? 


indicate that one-half to three days is required for bodies 
in the Ford, Chevrolet, Overland, Star group and from 
two to five days for high grade cars such as Packard, Cad- 
illac and Lincoln, with medium priced cars coming be- 
tween these limits. 

It will be understood, however, that the time required 
in finishing depends not only upon the materials employed 
but upon the drying equipment available and also supple- 
mentary operations in the trim shop and rubbing floor. 

Question 15: 


What parts aside from bodies proper, hoods 
and radiator shells are being finished with 
lacquer? 


brought replies which show that some work is being done 
on almost every part from garnish rails and steering 
wheels to road wheels and instrument boards. Items men- 
tioned include complete chassis, door handles, fenders and 
splash aprons when these are in colors other than black. 

Nearly all splash aprons and fenders still are being 
finished in black enamel, which is baked on and gives a 
glossy and very durable and inexpensive finish. 

It is apparent from replies to question 16: 


What, if any, methods other than spraying are 
being used successfully in production work for 
the application of lacquers? 


that spray coating is practically the only method now 
used, except that some small parts are dipped, some touch- 
up work with brushes and some striping with lacquer 
material is being done. Some of the lacquer base materials 
made by some companies are of such a nature that under- 
coats can be brushed on if desired but there appears to be 
no advantage in such application except for touching up, 
striping and finishing around door jambs. 


Replies to question 17: 


Do you consider lacquer base materials suit- 
able for flowcoating or dipping a likely de- 
velopment within the next two or three years? 


indicate that this is possible but hardly probable. Al- 
though three responses were in the affirmative, one of 
these is qualified. 

Aside from the fact that the solvents generally used for 
lacquer base materials evaporate very rapidly even at quite 
low temperatures, there appears to be no reason why 4 
lacquer finish cannot be applied either by dipping or flow- 
coating. Should high suitable boiling solvents become 
available, it is quite conceivable that dipping and flowcoat- 
ing may be employed, at least for some quite large parts, 
or even complete bodies. 

At the present such high boiling solvents are more oF 
less in the class of chemical curiosities but recent develop- 
ments in connection with the coal tar product business 
in Germany indicate that it may be possible before long 
to produce in commercial qualities and at reasonable prices 
solvents which today are not commercial articles. Already 
the Germans have produced many alcohols which hereto 
fore have not been available in quantity. Future develop- 
ments in this field therefore may become of great import 
ance to the lacquer manufacturers as well as to the auto 
motive industry. 
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Crankease Dilution Must Be Checked 


to Reduce Engine Wear 


Unvaporized heavy ends of low grade fuel get into the oil supply 


and reduce lubricating value. High cylinder wall temperatures 


best preventive. The use of rectifiers. 





BOUT ten years ago, ——————___——= 

A when the end point 
of motor fuel was 

rising rapidly, we first be- 
gan to experience serious 
trouble from crankcase di- 
lution. A coincidental 
difficulty was that of start- 
ing the engine in winter 
time, and to solve the 
problem arising therefrom 
the carbureter choke was 
introduced, which in _ it- 
self is to a large extent 
responsible for trouble 
from crankcase dilution. 

Numerous tests have sete. 
been made to determine 
the rate at which the ane 


oil is its viscosity. 


oil gets too fluid.” 


NE of the things pointed out in this 

article is that the practice of changing 

oil in the crankcase on the basis of mileage 
covered is not exactly sound. 

The amount of diluent taken into the 
crankcase depends too much on the manner 
in which a car is used, and when. 

The best criterion as to the state of the 
“Some day,” says the 
writer, “we may have an indicating ‘viscosi- 
meter on the dashboard to signal when the 
Such an instrument 
would be warmly welcomed by most motor- 


—_—— ——— objectionable in that it 
makes it necessary to re- 
new the crankcase oil at 
frequent intervals, which 
is a source of some ex- 
pense. 

In recent years there 
have been frequent argu- 
ments as to the car mile- 
age after which the crank- 
case oil supply should be 
renewed in order to avoid 
damage to the engine. A 
little driving experience 
under varied conditions 
brings out the fact that 
this is a question which 
cannot be answered cate- 
gorically. Some authori- 





crankcase oil is diluted by 

unburned fuel and loses 

its viscosity and lubricating properties, under varying 
conditions of atmospheric temperature, carbureter ad- 
justment, cooling water temperature, etc. 

The general observation has been that when fresh 
oil is first put into the crankcase it is diluted at a rapid 
rate, the rate at which fuel is introduced into the oil 
sometimes exceeding that at which lubricant is lost, so 
that the supply in the crankcase, instead of decreasing, 
increases. However, if the conditions of operation are 
fairly stable the amount of diluent in the oil reaches a 
maximum beyond which it does not increase. Undoubt- 
edly the heavy ends of the fuel continue to pass to the 
crankcase at the same rate, but evidently the loss by 
evaporation then becomes equal to the inflow. 

Crankcase dilution is objectionable mainly because it 
interferes with proper engine lubrication. The fuel dis- 
solves the lubricant and the resulting solution does not 
have the proper viscosity to form a film on the bearing 
surfaces that will stand up under conditions of heavy en- 
gine load. There has been a good deal of discussion as 
to which is more harmful to the engine, the fuel diluent 
in the oil or the particles of abrasive matter taken in 
with the carbureter air and resulting from the carboni- 
zation of the lubricant under the influence of high tem- 
peratures. The concensus of opinion seems to be that 
most of these particles are of such small size that if the 
lubricant retained its original viscosity, so that the film 
thickness were not diminished, these gritty particles 
Would do very little damage to the bearing surfaces. 

Aside from any damage actually done to the engine 
through deterioration of the lubricant and consequent 
abrasion or scoring of the bearing surfaces, dilution is 


ties recommend replacing 
the oil in summer after 
every 2000 miles and in winter after 1500 miles, while 
others urge that the supply be renewed every 500 miles. 

The momentary or instantaneous rate of dilution is a 
function of the cylinder temperature. As long as the 
engine is cold much more of the fuel finds its way into 
the combustion chamber in the unvaporized state and 
consequently has a chance to work by the piston and 
reach the crankcase oil supply. In a car which is used 
almost exclusively for short shopping or social trips it 
is quite common for the supply of lubricant in the crank- 
case to increase in operation, because the engine hardly 
ever attains its normal working temperature. On the 
other hand, if a car is used much for long ‘trips, so that 
starting the engine from cold is of comparatively rare 
occurrence, much less fuel gets into the oil in the first 
place and what does get in is much more likely to be 
driven off by the heat of the engine. 

It is, therefore, rather unsafe to change the oil sup- 
ply on the basis of mileage covered. The best criterion 
as to the state of the oil from the dilution standpoint is 
the viscosity, and several simple instruments for de- 
termining the viscosity have been placed on the market. 
Some day we may have an indicating viscosimeter on the 
dashboard, or merely a viscosity gage which gives a 
danger signal when the oil gets too fluid. 

Crankease dilution and poor utilization of the fuel go 
hand in hand and every step taken to improve the ther- 
mal efficiency of the engine, particularly under idling 
and low load conditions, helps in solving the dilution 
problem. The use of exhaust heat for pre-heating the 
air or vaporizing the fuel through the medium of a so- 
called hot spot was perhaps one of the most important 
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of these steps and is today so common that it is hard 
to realize that engines were ever operated without it. 

But what is needed particularly in order to mitigate 
the dilution evil is some means for raising the tempera- 
ture of the engine quickly when starting from cold, or, 
better yet, before starting, and efforts in this direction 
have not been lacking. Probably the chief object in 
view when the thermostat was introduced was to cut 
down the period of irregular running during which the 
engine develops comparatively little power. However, 
there is no doubt that this addition to engine equipment 
also has aided materially in reducing trouble from dilu- 
tion. With a thermostat on the engine, set to act at an 
appropriate temperature, not only will the engine reach 
its normal working temperature in a much shorter time 
when being started from cold, but the temperature will 
be maintained even under idling conditions in cold 
weather. It would be interesting to make a comparison 
with respect to the rates at which the crankcase oil be- 
came diluted in short trip service in two cars identical 
in every way except that. one had the thermostat re- 
moved. That the engine with thermostat would show up 
to great advantage hardly admits of any doubt. 


Cure as Bad as Disease 


It is, of course, possible to eliminate trouble from 
crankcase dilution entirely, but so far as passenger cars 
are concerned the cure seems to be worse than the dis- 
ease. One method consists in supplying only fresh oil 
to the engine bearings, allowing the oil passing through 
the bearings to go to waste. Some years ago there 
seemed to be a distinct tendency in that direction in 
connection with kerosene burning tractors. This, how- 
ever, usually involves a drip method of feed which is 
not very suitable for high speed engines. Constant loss 
of considerable quantities of oil on the highways would 
also be objectionable, though this could be prevented by 
the provision of drip pans formed integral with the 
housings of the powerplant, as now carried on the Lon- 
don omnibuses, for instance, to remedy the same trouble. 

Another method consists in the use of crossheads and 
such an arrangement of the engine structure that the 
oil and fuel which drains down the cylinder walls can- 
not get into the crankcase but passes out of the engine. 
This plan is used on a design of Ricardo engine which 
was used on British war tanks. This, of course, involves 
complication in design and adds to the overall height 
and weight of the engine, for which reasons it would 
hardly appeal to the designer of passenger car engines. 
Moreover, the dimensions of the crosshead pin must 
be kept materially lower than those of the piston pin 
in the conventional engine, and there is some question 
as to whether the bearings of this pin would stand up 
under continuous service. 

The various aids to starting in cold weather tend to 
give relief from excessive dilution. It is not uncom- 
mon in winter time to observe an-engine being cranked 
over for almost a minute without an explosion occur- 
ring. If the choke is even partly closed a large quantity 
of fuel is drawn into the cylinders, with a very harmful 
effect on the oil film on the cylinder walls. 

The use of an electric heater in the carbureter pas- 
sage, which heats either the fuel just before it is mixed 
with the air, or the fuel mixture immediately after it is 
formed, seems to give good results in insuring quick 
engine starting under extreme weather conditions on a 
number of cars. 

A good many engines are now provided with means 
in the manifold for catching any unvaporized fuel and 
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bringing it into contact with an exhaust-heated surface, 
where it is evaporated. 

Once the fuel reaches the oil film on the cylinder 
walls and dissolves it, the only way to separate it again 
is by distillation. A number of engineers have been 
working on the problem of distilling off the fuel in the 
oil by means of the exhaust heat and thus keep the 
crankcase oil at almost its original viscosity «nd its 
original lubricating value. 

William F. Parish, in a paper presented to the S. A. E. 
in 1922, described what was known as the Oil-Vac re- 
finer. This consisted essentially of three parts: a stove 
through which oil from the crankcase was drawn by the 
vacuum in the inlet manifold and which was provided 
with a jacket through which the exhaust gases circu- 
lated; a refiner, which consisted of a container with 
two compartments, one of which was filled with strain- 
ing material, while the other contained a float regulat- 
ing the circulation of the oil; and a cooler for the oil. 

The idea was to heat the oil in the heater to about 
400 deg. F., which, with the assistance from the vacuum 
communicated from the inlet manifold to the refiner, was 
expected to remove all of the fuel from the oil. The 
vaporized fuel was drawn into the inlet manifold and 
burned with the new fuel, while the refined oil returned 
to the crankcase under the influence of gravity. It was 
figured that the agitation of the oil in the heater and 
refiner due to the vibration of the moving vehicle would 
greatly help with the vaporization of the fuel. 


Oil Still on Engine 


An oil rectifier developed by the Skinner Automotive 
Devices Co., Inc., of Detroit, is well known to the auto- 
mobile industry, having been used on the Rickenbacker 
car during the past year and being standard equipment 
on the Packard at the present time. With this device 
the fuel that dissolves the oil on the cylinder wall is not 
allowed to get into the crankcase but is drawn off: by 
the suction of the inlet through a suitable system of 
channels on the piston and through the cylinder wall 
and is then subjected to a distilling process in which 
the heat of the exhaust is made use of. 

This rectifier consists essentially of two concentric 
chambers, one above the other. The upper chamber is 
under the same vacuum as the inlet manifold as long 
as the engine is running, and the surplus oil from the 
cylinder wall, with the fuel contained therein, is drawn 
into this chamber by the suction. This part of the 
chamber is suspended in an extension of the exhaust 
manifold and is heated by a portion of the exhaust gases 
which are deflected around it by a baffle. 

When the oil in this part of the rectifier reaches 4 
certain temperature a thermosatic valve opens and al- 
lows it to pass to the lower compartment in which there 
is a float which operates in substantially the same way 
as the float in the vacuum tank of a fuel fed system. 
As soon as the oil in the lower compartment attains 4 
certain level, an atmospheric valve is opened by the 
float, thereby breaking the vacuum existing in the lower 
compartment up to that time and allowing the oil to re 
turn to the crankchamber. 

It is stated that with the Skinner system applied to 
the ordinary sized six cylinder engine about a quart of 
oil is removed from the cylinder walls for every te! 
miles of driving while the engine is new, and more 
when it is old. 

The Motor Improvements Co. of Newark, N. J., als0 
has been doing some work in the development of an oil 
refiner or rectifier known as the Distillator, but the de 
vice is not yet on the market. 
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Part [1—.Some recent work on 


Unconventional ‘Transmissions 


Automatically variable hydraulic transmission with direct drive 


for normal operating conditions is described. Weiss 


design has many advantages. The inertia type. 


By P.M. Heldt 





N automatically variable 
hydraulic transmission 


the left. Such motion is pre- 
vented by the left hand pawl 


which possesses the ad- N THIS second and concluding sec- and ratchet, which engage 
vantage of having a direct tion of the paper which he read automatically when _ right 
drive for normal operating hefess the memees.of thea S A. E. a hand movement of the cylin- 


conditions has been designed 
by Henry B. Higgins, Jr., of 
Denver, Col. Diagrams ex- 
plaining the mechanical prin- 
ciples involved are shown in 
Fig. 9. In this figure A rep- 
resents conditions with the 
transmission in the direct 
drive position. <A single cyl- 
inder is shown, fitted with a 
pump plunger in its upper end 
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White Sulphur Springs last week, Mr. 
Heldt continues his discussion of the 
various types of unconventional trans- 
missions which have received the at- 
tention of inventors in recent years. 
The first installment of the paper 
appeared in last week's issue of Auto- 


der ceases. 

A reduction in resistance 
has the opposite effect. The 
reduced pressure against the 
pump plunger permits. the 
spring to increase the angle 
of the driving incline. When 
the right hand driving force 
again exceeds the left hand 
reaction, the two inclines be- 
come parallel and the entire 





and a motor plunger in its 
lower end, the space between 
being filled with oil, the “hydraulic” transmission medium. 

An inclined plane above bears down upon the pump 
plunger. The motor plunger presses down upon a similar 
inclined plane beneath, the two inclines being parallel. 
The whole assembly is movable along guide rails in a hori- 
zontal plane. 

Two pawls attached to the cylinder are adapted to en- 
gage rack ratchets, one preventing movement toward the 
right, the other toward the left. The face of the upper 
or driving incline is supported by a spring which permits 
it to flatten proportionately as the pressure against the 
pump plunger exceeds that for which it is set. The lower 
or driven incline is solidly supported. 

In the direct drive position both pawls are lifted. The 
driving and driven inclines are equal (about 15 deg.), 
and it is obvious that, neglecting friction, a horizontal 
force to the right applied to the upper incline results in 
an equal force to the right exerted by the lower incline. 
Force (torque in the actual transmission) is therefore 
transmitted without modification. 

At B, which represents indirect drive, the resistance to 
the right hand movement of the driven incline is assumed 
to have doubled. The consequent increase in the fluid 
Pressure against the pump plunger has compressed the 
Spring behind the driving incline, the angle of which is 
now such that its tangent is one-half that of 15 deg. The 
original 100 Ibs. right hand driving thrust now becomes a 
vertical downward thrust of 800 Ibs. and a right hand 
horizontal thrust of 200 Ibs. on the driven incline. 

As the left hand reaction from the driven incline is 
now twice the thrust due to the driving force, a pressure 
€qual to the difference acts to move the entire unit toward 


assembly once more moves as 
a unit toward the right, this 
action automatically lifting the left hand ratchet. 

At C is shown the reverse position, the lower incline 
now being forced toward the left, instead of toward the 
right. This result is effected by simultaneously tilting 
the lower or driven incline to its opposite position and 
dropping the right hand pawl into the ratchet. The forces 
are the same as at B, except that the driven incline moves 
toward the left instead of toward the right. The tend- 
ency of the reaction to move the cylinder toward the left 
is overcome by the pawl and ratchet. 

In practice the transmission consists of two multiple 
plunger pumps arranged end to end and combined in a 
single unit. The cylinders of each pump are arranged ina 
circle, the axes of the cylinders being horizontal. Oper- 
ation of the plungers is by swash plates. In the longitudi- 
nal section, Fig. 10, the pump cylinders are shown at the 
left and the motor cylinders at the right. The two sets 
of cylinders are rigidly connected together by a central 
tube and they are capable of rotation within the housing 
on two roller bearings at the center. 

This unit is normally free to rotate in a clockwise di- 
rection, viewed from the left or pump end. Its reversal 
is prevented by a ratchet fastened to the case and pawls 
mounted on the motor cylinder block, as shown in the sec- 
tional view, Fig. 11. These pawls carry balance weights 
and when the cylinder block rotates in a clockwise direc- 
tion they are disengaged from the ratchet by centrifugal 
force, whereas when the cylinder block stocks they are 
pressed into engagement by small springs. The outer 
ends of the pump plungers are provided with slippers that 
bear against the swash plate. The cylinders of. the pump 
and the motor are kept filled with oil from the central 
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Fig. 9—Diagrems illustrating principle of action of Higgins automatic hydraulic transmission in direct 
drive, low speed and reverse positions 


supply tank, in which le.ter the oil is kept under pressure 
by a small auxiliary pump not shown. This auxiliary 
pump is driven from the main pump; it returns all oil 
that has escaped by leakage and accumulated at the bot- 
tom of the housing to the supply tank, and in addition 
pumps up pressure on the oil in the tank. It is claimed 
that the use of this auxiliary pump eliminates the need 
for packing on the pump plungers. 

The swash plate of the pump is pivoted eccentrically to 
its axis of rotation. Tilting is effected by a spring acting 
through a sliding sleeve on the shaft and a roller on its 
supporting ring. This spring consists really of two coiled 
springs in series, the pressure of which against the plate 
can be controlled by means of a yoke connected to a pedal. 

Aside from the swash plate the pump shaft carries a 
rotary valve that conveys oil to and from the pump cylin- 
ders. The incoming oil passes through a port in the cir- 
cumference of this valve, while the outgoing oil flows 
through an annular -passage at the center. There is a 
corresponding valve on the motor shaft. 

The swash plate of the motor is similar to that of the 
pump, except that it is pivoted at its axis of rotation. It 
can be moved around its pivot axis by means of a control 
shaft through a yoke and thrust collar, a sliding sleeve 
on the shaft and a small bell crank. This swash plate 
has three positions, viz., forward, neutral and reverse. In 
the longitudinal section this plate is shown in the “for- 
ward” position; the neutral position is perpendicular to 
the axis and the “reverse,” tilted in the opposite direction. 
Interlocked with the reverse gear is a brake that pre- 
vents rotation of the cylinder blocks in reverse. 

Operation of this transmission is as follows: Assuming 
the car stationary and the engine running, the “clutch” 
pedal is fully depressed, which brings the swash plate of 
the pump into a position perpendicular to its shaft, so 
that, although the pump shaft and swash plate are re- 
volving, no motion is imparted to the pump plungers. 


Releases Pedal and Accelerates 


The driver then slowly releases the pedal and accelerates 
the engine at the same time. The spring then tilts the 
swash plate and the latter reciprocates the pump plungers. 
The resulting oil pressure forces the motor plungers from 
their cylinders and causes the motor swash plate and shaft 
to rotate. 


During acceleration of the car the cylinder blocks are 
held against the reverse motor reaction by the pawls 
already referred to. As the speed of the car increases 
and becomes uniform the torque load decreases and be- 
comes equal to the torque of the engine. The spring then 
tilts the pump swash plate until it is parallel with the 
motor swash plate. The forward driving force on the 
cylinder blocks then exceeds the reverse motor reaction 
and the entire assembly revolves as a single unit, the 
pawls being thrown clear of the ratchet by centrifugal 
force. 

The forward driving force on the cylinder blocks is 
proportional to the stiffness of the spring on the pump 
swash plate. This is controlled by the “clutch” pedal, 
which is provided with a notched quadrant so it can be 
held in the fully depressed and in intermediate positions. 
When the pedal is depressed, the spring pressure is re- 
lieved, the angularity of the pump swash plate is de- 
creased, the torque load on the engine is lightened and 
the speed of the car is decreased. When the pedal is fully 
released the spring maintains sufficient pressure on the 
swash plate to almost stall the engine before the swash 
plate begins to flatten. Under these conditions the direct 
drive is maintained until the maximum torque of the et- 
gine is reached. 


Many Advantages Claimed 


The following advantages are claimed for this trans 
mission: It permits the car to drift with the engine drag- 
ging; it permits it to coast with the engine free; ! 
permits the driver to pick up the engine at any time while 
coasting, without shock or damage to any part; it pre 
vents the engine from rolling back down hill in the evel! 
of engine stoppage unless the shift lever is deliberately 
moved to “neutral.” 

Hydraulic systems of transmission, particularly thos 
of the variable pump type, offer two chief advantages 
The first is that the ratio can be varied continuously ané 
in most cases even infinitely. This, as already pointed 
out in connection with the general problem, is of no par: 
ticular value from the standpoint of torque multiplic« 
tion, because torque beyond a certain limit cannot be 
utilized, but it is of value from the standpoint of contro 

A truck provided with hydraulic transmission in whit 
the pump delivery can be reduced gradually to zero hal 
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dies exceptionally well in traffic, and rather impressive 
control stunts can be performed with such a vehicle. In 
the second place, it is generally held that the hydraulic 
drive is somewhat more flexible than the pure mechanical 
drive. Whenever the resistance to the motion of the 
vehicle increases the pressure on the liquid increases, 
which results in the further compression of any air con- 
tained in the system and in slight yielding of all of the 
gil-confining surfaces, thereby. relieving the shock. Of 
course, there is a similar yielding of the stressed parts 
in a mechanical transmission, but the cushioning effect 
is not as great. 

There are also two chief disadvantages in the h-draulic 
drive. The first is that the efficiency is comparatively 
low, because of the losses in both the pump and the motor. 
This is of particular importance throughout the higher 
speed range (assuming that no direct drive is provided), 
which must be compared with the direct drive in the 
mechanical transmission. Except for the slight loss due 
to the churning of the lubricant in the gearbox, all losses 
are then eliminated in the conventional gearbox, whereas 
in the hydraulic transmission the losses under these con- 
ditions are considerabie, owing to the high speed at which 
the oil must circulate. 

The second difficulty with hydraulic transmissions is 
due to the high pressures which must be employed under 
conditions of high traction resistance, as when ascending 
steep grades. The oil must be confined by parts between 
which there is sliding contact, and with very high oil 
pressures it is naturally difficult to maintain oil-tight 
joints. Lubricating oil is used exclusively in automotive 
type hydraulic transmissions, because it eliminates the 
lubrication problem, obviates difficulties from freezing in 
winter and renders the problem of confining the working 
liquid easier, because of its greater viscosity. 


Comprises Two Chief Elements 


A variable throw type of transmission comprises two 
chief elements. By the first the constant rotary motion 
of the driving shaft is converted into a reciprocating or 
oscillating motion of variable amplitude, while by the 
second this reciprocating or oscillating motion is recon- 
verted into rotary motion at the driven shaft. The varia- 
ble throw member may take many different forms. For 
instance, a crank may be used, with a sliding crankpin 
which can be moved in toward or out from the axis of 
the crank by appropriate mechanism. Another possible 
arrangement consists of two eccentrics, one inside the 
other, which can be moved angularly relative to each other 
80 that their eccentricities either add together or cance! 
each other. A third mechanism for the purpose consists 
of a Stephenson link motion as used for reversing steam 
engines, and a fourth of a swash plate. 

The second member always consists of a pawl and 
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ratchet, and in practice the ball or roller type of ratchet 
is nearly always used. This is identical in principle with 
the over-running clutch formerly extensively used with 
certain types of electric starters. In the majority of 
cases the ratchet is located directly on the rear axle, 
while the variable throw device is on the engine shaft or 
an extension thereof, hence the device serves not only to 
vary the transmission ratio but also to give the necessary 
reduction between the engine crankshaft and the rear 
axle. Inasmuch as each “throw” or stroke corresponds je 
to half a revoluticn of the crankshaft, with the lowest 
ratio (high gear) this throw or stroke would produce only 
from one-eighth to one-tenth a revolution of the rear axle. 
If lower speeds and higher torque are desired, the fraction 
of rear wheel revolution produced per stroke of the links 
or connectiny rods can be reduced in any proportion, down 
to zero, which latter results, theoretically, in an infinite 
torque. 

The best representative of the variable throw type of 
transmission is the Lavaud, which was developed in France 
by D. Sensaud de Jiavaud (which has been fully described 
in AUTOMOTIVE INDUSTRIES). 

Engineers generally are inclined to view with skepti- 
cism the use of a roller or ball ratchet for the transmis- 
sion of the power of propulsion. It must be admitted that 
the conditions under which the parts of such a ratchet 
drive work are very severe, still it is probably going too 
far to pronounce the device absolutely impractical. The 
stresses naturally depend upon the torque to be transmit- 
ted and upon the proportions of the device, and we need 
not think right away of the transmission of from 70 to 
80 hp. If transmissions of this type come into practical 
use, they are most likely to be adopted first for the low- 
powered light cars and cyclecars now so popular in Eu- 
rope, on which gears must ordinarily be changed a great 
deal. 

The general principle of the roller ratchet is illustrated 
in Fig. 12. The rollers are located in notches in the cir- 





Fig. 11—Cross sec- 
tio, through Hig- 
gins transmission, 
showiny pawl and 
ratchet device 
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Longitudinal section through Higgins automatic hydraulic transmission 
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cumference of a drum or driving disk which latter is sur- 
rounded by a driven shell. When the disk is given a 
sudden impulse in a counter-clockwise direction, the roller, 
by virtue of the principle of inertia, lags behind and is 
caused to mount the incline of the notch, whereby it is 
forced into contact with the inner surface of the shell. 
In order that the roller may grip the shell firmly and not 
slide on it, it is essential that the surfaces, with which 
the roller contacts, make with each other an angle which 
is smaller than the friction angle for the materials used 
and under the particular conditions of operation. If the 
motion of the driving drum or disk is suddenly retarded 
the contact surface naturally backs away from the roller 
and the latter becomes disengaged. 

While the point or line of contact on the concentrice 
member (the driven shell in the illustration) and the ball 
and roller changes continually, that on the member with 
the cam-shaped surfaces does not change except through 
wear. The stresses on the working surface of such a 
ratchet can be reduced by using a large number of rollers 
distributed over the circumference of a driving disk of 
large diameter. Fluctuations in the speed of the driven 
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Fig. 12—Diagram illustrating principle 
of action of roller ratchet 


member can be reduced by using a number of ratchets in 
parallel, with equal phase differences between them. Each 
ratchet, of course, works only during every other stroke. 
Thus if only two ratchets were used there would be a 
moment of disengagement during which the driven shaft 
would be free from the driving shaft. On the other hand, 
if there were four ratchets then one would be at mid- 
stroke when the other started its stroke, and the latter 
would take over the drive after it had completed one- 
quarter its stroke. For a short period the drive would 
then be divided between two of the pawls, one increasing 
in speed and the other decreasing: It is readily con- 
ceivable that under these conditions the shock of engage- 
ment would be greatly relieved. If the roller ratchet is 
to transmit motion in both directions the cam surface 
must be symmetrical with an axial line through its center. 

A variable transmission of an entirely distinct type 
(for which a proper name is yet lacking) has been de- 
veloped by Carl W. Weiss of Brooklyn, and a demonstra- 
tion of a model of this transmission was made before this 
Society at a previous meeting. It is based on the princi- 
ple of the inclined plane, which is made available in 
connection with members having continuous rotary mo- 
tion by using annular ball bearings as intermediary mem- 
bers. By means of an inclined plane we can raise weights 
which we could not possibly lift directly by physical 
strength, and by the combination of parts in the Weiss 
transmission a given torque on the driving shaft can be 
converted into a much greater torque on the driven shaft, 
with a corresponding reduction in angular speed. 


Several Different Forms 


While the transmission under discussion has_ been 
worked out in several different forms, the fundamental 
principle is the same in all. A shell constituting part of 
a hollow sphere forms the driving member, and a wheel 
within this shell the driven member. Both the shell and 
the wheel are capable of rotation around their own axis, 
respectively. The axis of the driving shell is fixed, being 
generally identical with the axis of the engine crankshaft, 
but the axis of the driven member, the wheel, can be 
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swung angularly about its point of intersection with the 
axis of the spherical shell, that is, the center of the 
sphere. 

The driven wheel carries on its circumference a serijes 
of annular ball bearings, the outer races of which are 
adapted to engage frictionally with the inner surface of 
the spherical driving member. A point in the surface of 
the outer race of one of the ball bearings in contact with 
a point in the surface of the driving shell naturally must 
follow the motion of the point in the driving shell, in a 
circular arc around the axis of the shell. However, the 
ball bearing as a whole (or the center point of same) must 
rotate around the axis of the wheel, which, assuming the 
two axes to make a considerable angle with each other, 
is in an entirely different direction. 

It is, of course, perfectly possible for a point on the 
surface of the outer race of the ball bearing to travel in 
a different direction from the ball bearing as a whole; in 
fact, this always occurs if the outer race turns around 
the ball bearing axis at the some time the center of 
gravity of the bearing is displaced. 


Motion of Contact Point Divided 


The motion of the contact point in the surface of the 
outer race is then divided up into two components, as 
shown in Fig. 13. One component is perpendicular to the 
axis of the wheel, the other perpendicular to the axis of 
the ball bearing. The former represents motion imparted 
to the driving member, the latter idle motion of the outer 
race of the ball bearing around its axis. By changing the 
angular relation of the axes of the driving and driven 
members the relative magnitude of these two motions can 
be varied. If the two axes coincide, then there will be 
no motion of the outer race of the ball bearing around its 
axis and the motion of the driving shell will be trans- 
mitted in full to the driven member. 

Transfer of the energy from the driving to the driven 
member takes place at the points of contact between the 











Fig. 13—Diagram illustrat- 
ing division of motion of con- 
tact point into two compon- 
ents in Weiss transmission 
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shell and the outer races of the annular ball bearings: 
The points of contact on the shell form a great circle, the 
plane of which makes an acute angle with the axis of 
rotation, and each point of contact therefore alternately 
approaches toward and recedes from the pole or the point 
where the shaft axis intersects the shell. This moto? 
toward and away from the pole is a rolling motion, the 
outer race rotating around the axis of the ball bearing. 

Although the power is transmitted from the shell to the 
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outer race of the ball bearings by friction, there is no 
sliding motion of any consequence between the shell and 
the outer race. Moreover, all of the outer races in con- 
tact with the shell at any time partake in the transmis- 
sion of torque from the shell to the driven member. 

In order to secure the necessary driving engagement 
between the shell and the outer races of the ball bearings, 
the latter must be firmly pressed against the former. 
This is accomplished by means of a special mounting of 
the ball bearings on the driven member. 

Among the obvious advantages of the Weiss transmis- 
sion as designed for moderately heavy duty are the fol- 
lowing : 

1. The change in transmission ratio or torque mul- 
tiplication is continuous between the limits of 1:1 
and about 4:1. 

2. All motion is pure rotary motion and the device 
therefore is dynamically balanced. 

3. It is a very simple matter to effect changes of 
ratio automatically by the torque reaction. 

4. All motion at the contact surfaces is rolling 
motion. 

Among the difficulties or disadvantages connected with 
such a transmission may be mentioned the following: 

1. The driven shaft makes such an angle with the 
driving shaft that with the standard engine mount- 
ing the universal joints in the drive shaft have to 
work at considerable angularity. 

2. In shifting by hand to a position corresponding 
to lower car speed a considerable resistance must be 
overcome. 

3. In the low speed position the outer races of the 
ball bearings roll off and onto the inner surface of 
the driving shell, which is undesirable. 

Mr. Weiss has overcome difficulties due to the great 
angularity of the shafts by developing a universal joint 
which transmits motion uniformly irrespective of the 
angularity of the drive. 


Can Make Use of Two Factors 

For changing the transmission ratio automatically in 
accordance with the resistance to vehicular motion, we 
can make use either of the torque reaction, which naturally 
varies with any change in the torque on the propeller 
shaft or the rear axle, or we may make use of the droop- 
ing characteristics of the torque-speed curve of the engine. 
All engines have the characteristic that as the torque load 
on them is increased, if no change is made in the control 
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or adjustment of the engine, its speed will decrease, and 
vice versa. 

Consequently, it would be possible, by fitting the engine 
with a governor, to connect this governor up to shift the 
gears or in some other way to so alter the relative posi- 
tions of the parts that the transmission ratio or torque 
multiplying ratio is increased when the engine speed 
decreases, and vice versa. This principle has been used 
occasionally for varying the gear ratio, and quite recently 
there was a report to the effect that Dr. Esteban Manza- 
nera, a technical attache of the Mexican Legation at Wash- 
ington, had fitted his car with a device which affected 
shifting of the gears automatically, by means of a centri- 
fugal governor. When the car is at a standstill the gear 
is in neutral and if the driver wants to start the car he 
engages the first speed by hand. As soon as the engine 
attains a predetermined speed on this gear the governor 
shifts to second, and so on. If it is necessary to reduce 
speed on account of traffic or other conditions the oper- 
ator closes the throttle valve which reduces the engine 
speed, and the centrifugal device then shifts automati- 
cally to a lower gear. 

Torque Reaction Simplest 

On the whole it seems to be a simpler and better plan 
to use the torque reaction to produce a change in the 
transmission ratio when required. Either the torque re- 
action on the rear axle housing or that on some part of 
the transmission may be utilized. This reaction on the 
housing or transmission member supporting part is ex- 
actly equal to the torque being transmitted by the trans- 
mission member. All that is necessary to make this re- 
action available for changing the transmission ratio is to 
give the part receiving the reaction a certain degree of 
freedom of motion. Where the Hotchkiss drive is em- 
ployed the rear axle housing has the necessary degree of 
freedom. The housing must then be mechanically coupled 
up with the movable part of the transmission (the part 
which must be moved in order to vary the transmission 
ratio) in such a way that as the torque reaction increases 
the resulting angular motion or vield of the axle hous- 
ing shifts the “movable” transmission member into a 
position corresponding to a greatey reduction ratio. 

A transmission that has received attention particularly 
in recent years and which must be regarded as still in 
the first stages of its development, is the inertia type. 
This is somewhat related to hydraulic and electrical trans- 
missions in that energy absorbed from the driving shaft 
is converted into a different kind, and in being passed on 
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Fig. 15—Driven shaft torque characteristic of 
inertia type transmission for condition of con- 
stant driving shaft speed 
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to the driven shaft and reconverted to mechanical energy, 
the relation between torque and angular speed is changed. 
In an ordinary mechanical transmission there is a con- 
stant flow of energy, the rate of flow being determined 
by the product torque angular speed. For instance, 
if the torque of the shaft is equal to T lb.-ft. and the an- 
gular speed is » radians per second, then the rate at 
which work is being done is 
E = Tw ft.-lb. per second. 
If we use this energy to accelerate a weight W, the weight 
and the rate of acceleration must be such that 
Tw = Wv’*/2g. 

In order to get a continuous flow of power we must use 
a number of weights, some weights being accelerated and 
others decelerated at the same time, and the rate of gain 
of energy of the accelerating masses must at all times be 
equal to the rate of loss of energy of the decelerating 
masses. The two transformations may then be repre- 
sented by the following double equation— 

Ta = Wv’/2g9 = To, 
in which T and » are the torque and the angular speed of 
the driving shaft and 7, and w», are the same factors 
for the driven shaft. 

What is required to make this type of transmission 
practical is the invention of some form of mechanism for 
efficiently converting uniform rotary motion into recipro- 
cating or oscillating motion of variable amplitude and of 
a mechanism for efficiently reconverting the oscillating or 
reciprocating motion into uniform rotary motion. An- 
other essential is that the oscillating or reciprocating 
masses be in dynamic balance. 

Figs. 14 and 15 are characteristic curves of an inertia 
type transmission of somewhat more complicated design 
‘than the Howard. In the test upon which Fig. 14 is based 
the driven end was locked and the driving shaft gradually 
brought up to a speed of 400 r.p.m. Torque readings were 
taken on both the driving and the driven shafts at vari- 
ous speeds, and the results plotted. The maximum multi- 
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Fig. 16— Diagram 

of the Constanti- 

nesco torque con- 
verter 
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plication of torque was about 2.2 to 1, at 175 r.p.m. of 
the driving shaft. Above this speed the ratio decreased 
again. The other curve, Fig. 15 was taken under the 
condition of constant speed of the driving shaft. With 
the driving shaft turning at 400 r.p.m. the maximum or 
no loss speed of the driven shaft was 375 r.p.m. and the 
torque of the driven shaft increased somewhat irregularly 
as its speed decreased. 

Fig. 16 is a diagram of the Constantinesco torque con- 
verter, which represents a combination of the inertia and 
variable throw types. At the bottom of the figure is 
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shown a crankshaft which may be considered as rigidly 
connected to (or an integral part of) the engine crank- 
shaft. From this a connecting rod extends up to one arm 
of a floating lever which is fulcrumed on the crankpin of ga 
shaft carrying a flywheel. From the other arm of the 
floating lever two links extend to arms pivoted on a cross 
shaft. These arms carry pawls which are adapted to en- 
gage with a ratchet wheel on the cross shaft (or rear 
axle). Roller or ball ratchets would no doubt be used in 
practice. In operation the flywheel has an oscillating 
motion of variable amplitude. 

It is obvious that if the rear wheels were held from 
rotation, as by the application of the brakes, then the 
sole result of the rotation of the crank in the lower part of 
the figure would be to oscillate the flywheel. During the 
first half of each swing the flywheel would be accelerated 
and would absorb energy, and during the last half it 
would return this energy to the crankshaft of the engine 
(neglecting the slight frictional loss). 

This represents one extreme of the range of operation, 
corresponding to the case when the resisting torque is 
very great. The other extreme case is represented by the 
condition when the resisting torque is almost nil. Then 
there will be practically no oscillation of the flywheel, the 
fulcrum of the floating lever will be almost stationary and 
the motion of the cross shaft will be a maximum, depend- 
ing upon the throw of the driving crank, the ratio of the 
arms of the floating lever and the proportions of the pawl 
arms on the driven shaft. In all practical cases the speed 
of the cross shaft or rear axle is less than this limiting 
speed and the torque less than the limiting torque ob- 
tained when the rear wheels are stalled and the engine is 
run at full speed. 


Split Into Two Motions 


In regular operation the reciprocating motion of the 
upper end of the connecting rod is split up into two mo- 
tions, an oscillating motion of the fulcrum of the floating 
lever (which corresponds to an oscillating motion of the 
flywheel and its crankshaft), and a reciprocating motion 
of the end of the floating lever to which the links are 
connected, which, of course, entails reciprocating motion 
of the links themselves. 

As long as the flywheel is accelerating it absorbs energy 
from the driving shaft or engine, while when decelerating 
it gives up energy which is imparted to the links or may 
be partly returned to the driving shaft. The operation 
of the device is rendered somewhat obscure by the fact 
that the various periodic motions will not be in phase; that 
is, the flywheel will not reverse its direction of motion 
when the upper end of the connectng rod does, and the 
links will reach the end of their stroke at a time different 
from the moments of reversal of motion of both of the 
other parts. In as much as the end of the floating lever 
connected to the links may have a very much smaller mo- 
tion than the end connected to the driving crank, and 
preatically all of the energy imparted to the flywheel is 
returned again, it is obvious that with decrease in motion 
of the links the force transmitted by them must increase. 

According to theoretical deductions by Constantinesco, 
if the speed of the driving shaft is constant, the torque 
on the driven shaft decreases from the maximum at no 
speed of the driven shaft to nothing at the maximum 
speed which the driven shaft can attain, the rate of de- 
crease following a parabolic law, so that when the speed 
has attained one-half its maximum value, the torque is 
down only to 85 per cent of the maximum. The maximum 
power is transmitted at about 70 per cent of the maxi- 
mum speed. 

On the other hand, if the torque of the driving shaft 
is constant (which would seem to apply approximately 
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to the case of the internal combustion engine when oper- 
ating under constant throttle) then the torque on the 
driven shaft will decrease with increase in speed of that 
shaft, at first quite rapidly and then more slowly. For the 
upper half of the speed range the torque on the driven 
shaft will be substantially constant, and Constantinesco 
states that the torque ratio which will be obtained under 
these conditions is practically equal to the speed ratio 
obtained if the inertia member is held against motion 
and the driving shaft is then turned. In other words, the 
speed reduction then is due almost solely to the pawl and 
ratchet gear. 

It would seem that, as illustrated in the diagram, the 
device is impractical for automotive transmission pur- 
poses, as the torque impressed on the driven shaft or rear 
axle would be intermittent. This could be overcome, of 
course, by using a duplicate mechanism, with the two driv- 
ing cranks at 90 deg. with each other. 

When a mechanism of this type is started, the motion 
of its various parts during the first stage of operation 
will depend to some extent upon the relative positions 
occupied when the driving torque is applied. It was 
pointed out above that the driving end can be moved when 
the driven end is held stationary, and thus when the driv- 
ing crank is in its upper dead center position the driving 
links may be at either the upper or lower end of their 
stroke or in any intermediary position. That this must 
affect the reactions and resulting motions if torque is 
suddenly applied is directly apparent. 

There will be a gradual change in the motions of the 
parts, the mechanism approaching either a state of equi- 





Fig. 17 


Sketch illustrating the principle 
of the gyroscope 





librium, that is, motions of the various parts which will 
be maintained indefinitely in spite of varations in either 
the driving torque or the resistance on the driven shaft, 
or a condition of jamming may be approached in which 
the amplitude of oscillation of the flywheel is greatly in- 
creased and the forces on the links may become so great 
that the links or the parts to which they are connected, 
break. This must be guarded against in the design. 

Constantinesco built a small power unit intended for a 
light car, which he exhibited at the British Empire Exhi- 
bition at Wembley last summer. Whether anything fur- 
ther has been done looking toward the use of this torque 
converter on automobiles the writer has been unable to 
learn, 

Gyroscopic Member Used 

About a year ago the writer’s attention was drawn to a 
transmission on which a patent was issued by the U. S. 
Patent Office in 1920 and which incorporated a gyro- 
scopic member in its make-up. The device was claimed to 
vary the ratio continuously and automatically with 
changes in the torque load on the driven shaft, and a de- 
scription being published, several parties became inter- 
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ested to the extent of building models and subjecting them 
to tests. The uniform result was that the device was un- 
workable, as it was impossible to get any appreciable 
torque on the driven shaft. 

The mechanism was so geared that the gyroscope 
was compelled to spin in proportion to the differences in 
speed between the driving and driven members and in an 
attempt to explain the supposed action in transforming 
the torque the statement was made that “a spinning gyro- 
scope offers resistance to a change in the direction of its 
axis.” This, however, is incorrect, and the fallacy of the 
theory is thus explained. 

What does occur if the axis of a spinning gyroscope 
is moved angularly in a certain plane is that a couple is 
created in a plane at right angles thereto, an effect which 
may be very simply explained with the aid of the sketch 
Fig. 17. 

The sketch shows a disk revolving around a vertical 
axis in the direction indicated by the arrow. Now assume 
that the disk is tilted to the position indicated in dotted 
lines. Every particle of the spinning disk participates in 
this tilting motion except those in the axis around which 
the disk is | eing tilted. We may divide the disk into four 
quadrants as shown. A particle in quadrant I as a result 
of the tilting will be given a downward motion; in other 
words, it will be accelerated downwardly, and its reaction 
to the downward acceleration is upward. The directions 
of the acceleration and of the reaction thereto are indi- 
cated by arrows A and R respectively. 

Directions of accelerations and of reactions thereto 
of particles in all four quadrants are indicated by arrows. 
It will be seen that in quadrants I and II the reactions 
are upward and in quadrants III and IV they are down- 
ward. They therefore form a couple around the axis 
separating these two pairs of quadrants, that is, the line 
of intersection of the central plane of the disk and the 
plane in which the tilting takes place. 

Originality is not claimed for this simple method of 
demonstrating the properties of the gyroscope graphi- 
cally. The method deserves to be more widely known, 
however, particularly since it is quite difficult to follow the 
usual mathematical treatment of the subject. 


Gum-Forming Material in Gasoline 


N analytical method for the determination of the gum- 
forming material in gasoline has been developed by 
the Bureau of Mines during a study now in progress to 
determine the best ways for elimination of such con- 
stituents. This method is similar in principle to that pre- 
viously described by Smith and Cooke, which involved 
evaporation of a sample of gasoline in a sma!l glass dish. 
The evaporation was started on an actively boiling steam 
bath and completed in an air oven at 105 deg. C. 

‘vaporating dishes of material other than glass can be 
employed in determining the gum content of gasoline. The 
effect of air oxidation of certain components of gasoline 
has been shown. By employing an inert atmosphere dur- 
ing evaporation of the samples of gasoline under exami- 
nation, contact with air is practically eliminated and 
results are obtained which are believed to indicate the 
actual weight of gum formed in the gasoline without 
oxidation. 

Less time is required for a gum determination by the 
improved oven method than is required when evaporation 
of the sample is conducted on a steam bath. Standard 
conditions can be easily maintained in determining gum 
by the oven method. 

A report on the investigation was prepared at the Pe- 
troleum Experiment Station, Bartlesville, Okla. 
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NALYSIS of pas- 
A seneer car bod- 
ies for the past 
year indicates that 
aesthetics rather than 
engineering has held the foreground with the designer. 
With the exception of a few detail improvements, effort 
has been concentrated on externals. 

Style, which is somewhat difficult of definition but which 
probably is the characteristic of appearance consonant 
with the trend of public taste for the moment, has held 
the center of the stage in body designing departments. 

Longitudinal beads, double belt lines and lower roof 
lines have been the outstanding constructional details. 
With these has been the general tendency to flatten out 
the top lines of hoods and to square up the contour of 
radiators. Two-tone color effects have rounded off this 
program. 

Without doubt, lacquer finishes have been the biggest 
factor in the body field during the past year but as this 
subject is covered elsewhere in this issue, discussion here 
will be devoted to other contributing factors. 

Among the detail developments, the one piece wind- 
shield has the foreground. A large proportion of makes 
are now fitted with a single pane of glass at the wind- 
shield, with consequent improvement in simplicity and 
vision. The Fisher one piece ventilating windshield which 
was introduced last year combines these advantages with 
those of a ventilator. 

Permanent tops with either detachable winter inclo- 
sures or sliding curtains are on the increase on open car 
lines. Several makers supply permanent tops either as 
standard or optional equipment while Studebaker has a 
full line of open bodies equipped with permanent tops 
and sliding xylonite curtains. Star has recently intro- 
duced a single seat model with similar equipment. 

Visors which are built as extensions of the roof lines 
and of the same materials have appeared on several lines, 
notably Marmon, Maxwell and Nash. Improvement of 
lateral vision is receiving attention in many plants. Metal 
door frames and posts are being substituted for the cus- 
tomary wood members in composite bodies. Material im- 
provement in this direction is indicated by the new Hud- 
son and Essex coaches while Franklin has completed de- 
velopment of a new type of door post which decreases the 
obstruction of vision by at least 50 per cent. 

After the lapse of several years the rumble or dicky 
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Has Been Motit 
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in Body Design 


Efforts of past year concentrated on beauty 


of externals rather than on striking 


developments in engineering. 
By W. L. Carver 


seat is again becoming prominent. This return is an 
aspect of the so-called sporty tendency in present day 
open bodies, which is a direct reaction of the pronounced 
trend toward closed bodies. 

In this respect, the situation has been completely re- 
versed. A few years ago, the closed car was considered 
a luxury, to be owned only by the wealthy motorist, and 
then in addition to one or more open cars. Now the closed 
car is rapidly becoming the standard for utility and the 
open car, particularly the sport model, is the symbol of 
luxury. Manufacturers have recognized this reaction and 
have developed smarter roadsters and four passenger jobs 
which supplement the closed car. Golf bag compartments 
in addition to the rumble seat occupy places in this pro- 
gram along with a complete line of accessories. 

Some sociologists, and particularly those who feel it in- 
cumbent upon themselves to wave the red flag of warning, 
have called this the jazz age. Some element of truth in 
this statement may be demonstrated by present styles of 
motor car bodies. Never have they been so racy and 
snappy as at present. Even standard body styles have a 
pronounced leaning toward the sporty. The low racy 
roadster which created a sensation a few years ago is the 
criterion of today. Roof lines on many closed models are 
well below six feet above the ground and the same charac- 
teristic holds with open models. 


Longer, Lower Appearance 


In spite of a gradual decrease in wheelbases, cars have 
a longer, lower appearance than ever. Along with the 
lower top line, the double belt and the liberal use of longi- 
tudinal beads from the radiator to the rear has enhanced 
the low appearance. This feature also has been developed 
by raising the belt line, which at the same time affords 
better protection for passengers. By doing this the length 
of sash has been decreased, thus eliminating the showcase 
effect which was characteristic of closed cars of not 80 
long ago. 

In some of the more recently announced lines, this low 
overall effect is achieved without any appreciable de- 
crease in head room by reducing the height at the top 
of the chassis. Chrysler and Ajax are noteworthy in this 
respect, the height of the frame on the latter being 19 in. 
above the ground. 

In some cases, however, low overall heights have been 
achieved at the expense of head room. Motorists are also 
criticising one or two other points which are incidental 
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to the present style trend. One of these is the blind rear 
quarter which has been copied from the cabriolet. In 
the past two years, several companies have introduced 
both single and two seater models with this blind rear 
quarter arrangement but in practically every case have 
later added a full pane or small window for the purpose 
of eliminating the blind area. Where the blind rear quar- 
ter was distinctly intentional in the cabriolet and contri- 
buted to the real purpose of the vehicle, it is not entirely 
satisfactory in an owner-driven utility vehicle. 

Another difficulty into which designers have been 
driven by the balloon tire is the narrow rear seat. In 
spite of the sporty trend, the average owner of a two- 
seated car desires five passenger capacity or room for 
three in the rear seat; in other words a family car. With 
the present vogue for approximately straightline sides, 
full three passenger capacity at the rear seat is difficult to 
obtain. In some quarters, it is believed that this factor 
will bring about a return to the swept or curved body 
side, as this design involves additional shoulder room 
which is the real criterion of seat capacity. 

Many designers have eliminated the objection to low 
roof heights by using ball corners which produce an effect 
of low overall height but allow liberal head room. The 
ball corners combined with a domed roof lower the horizon 
line which is established by the tops of the windows and 
while creating a general impression of low overall height 
allow conventional head room on a chassis of usual height. 

The two-door coach still retains its popularity although 
there seems to be room for four-door construction which 
follows the same economical lines. 

It is highly probable that neither of these body types 
will exclude the other. As a matter of course the four- 
door closed body will continue as long as the present type 
of automotive vehicle exists. Reactions against the coach 
have sprung up here and there in the past but in prac- 
tically every case the same manufacturer has added this 
model to his line again. Many manufacturers have placed 
4 wider gap between the price of the coach and the four- 
door closed job than is warranted by the prices of ma- 
terials and labor. Probably the merchandising idea of a 
“leader” has had some effect in this direction but it seems 
that four-door prices could be scaled down providing the 
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same class of materials and workmanship were applied to 
both constructions. 

According to body builders, the quality of body mate- 
rials on the whole is tending toward the better. Some 
of the tendency may be ascribed to the lacquer finishes, 
as this material has done more to make the body a legiti- 
mate part of the regular automotive production program 
than any other contributing influence since the inception 
of the industry. Due to the complexity and labor diffi- 
culty of the old time varnish system of finishing, the body 

fas an aversion with many designers. Lacquers have 
clarified this portion of the program and fortunately their 
introduction was almost synchronous with the public’s 
broad conception of the motor car as a utility. 

With the elimination of finishing difficulties, and as yet 
only a beginning has been made, manufacturers have been 
able to apply to bodies the program which has been char- 
acteristic of the mechanical portion of the vehicle, which 
is, improvement of quality and utility with an attendant 
decline in price. 


Development Not Stagnating 


While engineering developments during the past year 
have for the most part been confined to details, it does 
not follow that body development work is stagnating. The 
chief obstacle in this direction is the hesitancy of manu- 
facturers to take the big jump. Any unique metallic con- 
struction involves a tremendous tool cost and a gambler’s 
chance on public appreciation and acceptance. 

The all-steel body which has been an accepted fact for 
several years has been adopted by additional makers but 
this step does not constitute any outstanding innovation. 
Hosts of engineers have dreamed at one time or another 
of a composite body and chassis structure which will re- 
move hundreds of pounds from the conventional automo- 
bile. In Europe, Lancia has done some work along this 
line, and while considerable preliminary work has also 
been done here at one time or another, no manufacturer 
has seen his way clear to go up against our production 
and marketing conditions with an innovation of this sort. 

While fabric bodies of the Weymann and Childs types 
have been under consideration in this country for two 
years or more, no commercial progress from the produc- 
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tion angle is evident as yet. One taxicab company has 
built a number of Weymann type bodies and found them 
fairly satisfactory and the Childs type has been built in 
fair quantities Ly some custom body builders and now is 
entering the bus ficld. Several quantity manufacturers 
are considering the latter type rather seriously and some 
action may be expected. Detail refinements have been 
mde in this construction during the last year. Metallic 
lath has been substituted for wire screen and a fully 
sectional body has been developed. 

Some work has been done on duralumin body structure 
of nature similar to the Stout all-metal airplane, but this 
remains for the present in the field of conjecture. Com- 
plete body structures weighing considerably less than 100 
Ib. have been developed but the point of commercial ap- 
plication is still somewhat remote. 

In the field of body hardware and accessories, consid- 
erable progress has been made, particularly in the simpli- 
fication of locks and window lifters and their installation. 
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Where it was formerly necessary to whittle any number 
of holes in the lock boards of closed cars to accommodate 
these accessories and to cut through the upholstery to get 
wirdow lifts into the rear quarters, both of these units 
are now designed so that a minimum of work for their 
installation is necessary. 

While the millennium in body engineering is not at hand, 
this department is rapidly entering its proper intrinsic 
place in the scheme of each manufacturer. The old after- 
thought-idea is disappearing and instead of the body 
being tacked on to a completed chassis as formerly, the 
body now dictates the characteristics of many of the 
chassis and power plant components. For the present, 
this department is apparently in a stage of transition, 
which is indicated by refinement of detail tending away 
from what was regarded formerly as the conventional. 
With the progress which is bound to occur in the finishing 
field will come a corresponding improvement in the struc- 
ture and details of the body. 


Fabric Body Is Announced by Apperson 








LOVE-FINISH fabric over an expanded metal frame 
are outstanding features of two new coupe models 
just announced by the Apperson Automobile Co. 

Details of the construction of the fabric bodies are at- 
tracting much attention. The entire cab is of expanded 
metal, reinforced and cross-membered, with all joints 
heavily padded to protect the fabric. Top and quarters 
are of Indiana ash, with top material of contrasting color. 
The sheet metal hood is finished in lacquer, fenders are 
enameled and radiator shell and lamps are nickeled. 

The “glove-finish” fabric which covers the cab frame 
is durable and resists weather conditions, according to the 
company. Molding of contrasting colors runs in a stream 
line from the radiator shell to the rear on the sides of the 
body, a strip of fabric being inserted in an aluminum- 
bound channel which runs parallel to the molding. It has 
been found that a damp cloth removes dust and grime 
from the fabric and that the use of a good dressing at 
specified intervals maintains the original freshness and 
attractiveness of the exterior. 

Advantages claimed by the Apperson company for this 
body are: Freedom from paint problems, longer wear and 
greater beauty under adverse conditions, marked economy, 
simple and inexpensive replacement of any section of the 
fabric, ease of cleaning, greater strength of body frame 
with considerable reduction in weight, and elimination of 
body squeaks and rattles. 








The introduction by 
Apperson of fabric 
covered bodies on 
both its six and 
eight cylinder chas- 
sis marks the first 
time that this type 
of construction has 
been put in produc- 
tion by an Ameri- 
can manufacturer 


Individual panels of the fabric can be replaced in event 
of accidents, which would not make it necessary to refinish 
the entire body. 

The fabric bodies are being introduced in two series of 
sport coupes, one on the Straight-Away Eight chassis and 
the other on the Super-Value Six. Deliveries will be made 
in July, it is announced. All bodies on the coupes will be 
gray and black, with a choice of bright stripes. It is 
planned to extend the use of the new type body to other 
models in the Apperson line later on. 





Weapons is now in full production on the Budd all- 
metal sedan shown to the French public for the first 
time at the last Paris Show. The body is mounted on the 
firm’s standard four-cylinder chassis, which has a piston 
displacement of 88 cu. in. and a wheel base of 111 in. The 
construction follows American lines and the car has nu- 
merous American accessories, these comprising wind- 
screen visor, which is not usual on European cars. 

The roof of the Citroén all-metal sedan is of Zapon laid 
on light polished wood longitudinal and transverse ribs. 
Selling price of the car is 25,000 francs, or at present ex- 
change $1,315. The presses necessary for the production 
of this body have been imported from America and are 
installed in the former S. O. M. U. A. factory a few miles 
north of Paris. 
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Ladies’ Entertainment 

Committee. E. V. Rip- 

pingille is the lone male 
in the group 
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Played a Big Part in 


Commercial Side of Engineering Stressed 
at S.A. E. Meeting 


Attendance large at annual gathering at White Sulphur Springs. 


Noise elimination a leading topic. Litle chosen for president. 


Horning points to rapid growth in membership. 


EW ways of studying and eliminating noise from the 
| automobile and emphasis on the need for commercial 
approach to engineering problems were among the 
outstanding points of the technical sessions at the Summer 
Meeting of the Society of Automotive Engineers held at 
White Sulphur Springs, W. Va., June 16 to 19. 
Gas-electric buses and railcars, lubrication, riding qual- 
ities, brakes and transmissions also came in for treatment, 
but running through many of the sessions in a subsidiary 
way and receiving major emphasis in one or two cases 
were the topics of noise elimination and the desirability of 
a broader conception of commercial problems on the part 
of the automotive engineer. 
Attendance at the meeting totalled about 750, with a 
greater proportion of ladies than at any recent gatherings. 
While nothing of startling brilliance was propounded at 
any of the meetings, every session made some real con- 
tribution to technical knowledge and held a good audience 
to its conclusion. After the preliminary scuffle for rooms 
on the first day, everybody settled down to a thoroughly 


interesting and enjoyable time and finally went home with 
the feeling that another high water mark in successful 
S. A. E. meetings had been set. 

T. J. Litle, Jvr., chief engineer, Lincoln Division, Ford 
Motor Co., was nominated for president of the Society next 
year, and O. E. Hunt, General Motors Corp., was noml- 
nated as first vice-president. Other officers nominated for 
the 1926 term were: George W. Smith, second vice- 
president representing motor car engineering; O. W. Sjot- 
gren, second vice-president representing tractor engineel- 
ing; Arthur Nutt, second vice-president repesenting aero 
nautic engineering; George F. Couch, second vice-president 
representing marine engineering; and C. O. Guernsey, 
second vice-president representing stationary internal 
combustion engineering. 

The Council will be composed of the following: Term t0 
expire in 1926—C. H. Foster, O. M. Burkhardt, E. P. 
Warner; term to expire in 1927—F. F. Chandler, J. F. 
Winchester and T. Milton; and C. V. Whittelsey, treasurer, 
and H. L. Horning, now serving as president. 
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The summer meeting followed the very excellent pre- 
cedent set at the last annual meeting of having numerous 
demonstrations and exhibits to accompany the various 
papers. H.C. Snook, talking on noise investigations, for 
example, performed several experiments in noise measure- 
ment for the benefit of his audience and utilized his appa- 
ratus in demonstrating points throughout his talk. Motion 
pictures showing details of bearing lubrication visualized 
for the engineers various features which could have been 
conveyed only inadequately either by words or by still 
photographs. H. L. Horning illustrated his ideas about 
the fundamentals of steam cooling with an engine which 
actually was in operation. Other demonstrations of simi- 
lar character served to heighten interest in the subject 
matter of the papers as well as to transmit the informa- 
tion more clearly. 


Mr. Horning’s Address 


The idea that engineers ought to be more commercial- 
minded was emphasized chiefly by H. L. Horning in his 
presidential address to the semi-annual business meeting. 
Discussing this phase of engineering, Mr. Horning said: 

“I have been greatly impressed in later years by the wide 
divergence in many cases between the design of the prod- 
uct as sold and that which the engineers believe to be the 
best design. It is likewise significant that some of the 
greatest successes commercially are among those products 
which seem to violate most consistently what is currently 
considered high-class engineering. 

“It is striking how often the president or general man- 
ager of a concern settles the most difficult engineering 
problems on the back of an envelope by the grace of author- 
Ity and arrogance. We have seen some of the finest 
examples of engineering development swept into the dis- 


S. A. E. SUMMER MEETING 1121 





Leaving the locker room at the Casino. In the 
picture are M. Howard Cox, Neil McMillen, Jr., 
E. L. Vail and Alfred Reeves 


card by the bitter prejudice of production men and me- 
chanically ignorant banking directors or by public whim 
or fear. 

“The long list of economic tests and elimination stunts 
which a design must eventually pass before it is a stable 
and satisfactory product constitutes the most perplexing 
of all problems which engineers must meet. It is the crux 
of the conflict between the engineer and all other depart- 
ments of the industry. This conflict puts more engineers 
into the discard than any other and often it nullifies their 
entire usefulness in the larger questions of industry. 

“The engineer suffers from the perplexity of having to 
depend on others to put over his production. Great 
is the man, be he engineer or superman, who knows what 
the public wants and can fulfill it.” 

Mr. Horning referred also to the satisfactory growth in 
the membership of the Society. At the next to the last 
meeting of the Council, he said, 200 new applicants were 
approved for membership, and at the last meeting 169. He 
expects that, without any special drive but with continued 
cooperation of the members, the membership can be 
brought to the 6,000 mark by the end of 1925. 

Mr. Horning said he has been connected with the investi- 
gation instigated by President Coolidge as to means for 
conserving our supply of motor fuel. The question, he 
feels, is not one of scientific discovery but of business ad- 
justing itself to slight variations in the quality of the 
crude. He is sure there is no need to worry about our 
motor fuel supply for centuries to come. 

Reference to tetraethyl lead also was made by Mr. Horn- 
ing. He expressed the hope that the coming investigation 
would be a fair one, based on a scientific background, and 
that no politics would enter into it. He considers the dis- 
covery and industrial development of tetraethyl lead a 
great achievement and hopes it will be found possible to 
use it with safety. 

President Horning lent his support to the proposal for 
reopening of the investigation of the road lighting and 
glare problem, made at a recent section meeting by Henry 
M. Crane of the General Motors Corp., and said he hoped 
that in two years’ time the whole lighting question would 
be on a higher plane. 
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Next President of the S.A.E. 





J. LITLE, JR., the choice of the Nomi- 
YT nating Committee for President of the 

Society of Automotive Engineers dur- 
ing the next administrative year, beginning in 
January, 1926, is chief engineer*of the Lincoln 
Division of the Ford Motor Co. , 

His connection with the automotive industry 
goes back to 1917, when he joined the engi- 
neering department of the Cadillac Motor Car 
Co. He had previously been chief engineer of 
the Welsbach Light Co., Gloucester City, \. J., 
and has to his credit over 100 inventions in the 
incandescent gas lighting field, besides being 
the owner of a gold medal awarded at the 
Panama-Pacific Exposition for research and de- 
velopment work in gaseous combustion devices. 

After remaining with the Cadillac Co. about 
a year, and being made research and experi- 
mental engineer, he left to take a similar posi- 
tion with the Lincoln Co., being promoted later 
to the position he now holds, that of chief 
engineer. 

Mr. Litle was born at Philadelphia in 1875 
and received his elementary education in the 
public schools of that city. He attended the 
industrial Art School of Philadelphia and later 
the University of Pennsylvania, from which 
institution he received the degree of Mechani- 
cal Engineer. 

He was elected to Member Grade in the 
S.A.E. March 8, 1919. He was a member of the 
Meetings Committee in 1923 and served as its 
chairman last year. He was secretary of the 
Deiroit Section for the year beginning May, 
1922, and was elected chairman of the Section 
the following spring. 








Me 


3 


SRR 


¥ 


Se 


Antidiaiset Go. 


ake 


The Nominating Committee, whose work met with universal approval 
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Left, at top—Figuring up 
the golf scores: Harry N. 
Knepper, M. Howard Cox, 
Ernest Wooler and J. B. Ec- 
cleston. Top center—C. F. 
Clarkson, general manager 
of the S.A.E., who was a 
member of the winning 
doubles team in tennis 
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Steam cooling got considerable attention, not only 
through the discussion brought up by Mr. Horning, but 
also through the remarks of A. Ludlow Clayden and sev- 
eral other speakers. 

The engineers showed great interest in the possibilities 
of infinitely variable transmissions, but the impression 
taken away from the transmission session was that for 
the immediate future a lion’s share of attention will be 
centered on improving the present type. It was brought 
out also that the gear box is not responsible for all the 





bs Francis T. Robinson and J. A. C. Warner of the 


S.A.E. staff, who had much to do with making 
the meeting a success 








Top, at right—The Detroit 
Section quartette which won 
the Inter-sectional Relay 
Race. Below—R. M. Owen, 
E. L. Vail and J. G. Vincent 
just before they teed off for 
the qualifying round of the 
golf tournament 


noise made by a car and that it often gets more than its 
share of the blame as a noise generator. 

One of the chief points developed by the highway safety 
session was the desirability of having all policemen in 
uniform and visible to the driver in as many cases as 
possible. C. F. Kettering suggested nickel-plated motor- 
cycles to increase the visibility of speed cops. The 
thought back of these suggestions is that the law is not 
nearly so likely to be violated when an officer is in view 
as when he is not and that the purpose of the enforcement 





J. L. Prince, president, and D. K. Moore, sales 
manager, Bendix Brake Co., were much in evi- 
dence at the sessions 








1124 





officials should be to prevent law breaking rather than to 
punish after the violation has taken place. 

The very excellent facilities for sports at White Sulphur 
were fully utilized, while the revival of section stunts 
added much to the social side of the gathering. The 
wheel of chance operated by the Cleveland Section on 
Wednesday evening was thoroughly enjoyed, while the 
Indian show staged by the braves of the Indiana Section 
will be one of the long remembered events of the meeting. 

The Indian braves, gathered about their tepee under 
the leadership of F. E. Moskovics, called upon the Great 
Spirit to answer various important questions pertaining 
to the industry, such as “What is a Ricardo head?” and 
“Why did Packard buy the Miller front-wheel drive 
racer?” They were rewarded by cryptic answers from 


eorpisp” 














On the golf course 
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Top, at left—L. W. Williams, M. H. Ward and 
Joseph Bijur discussing lighting problems. Top, 
at right—R. A. Brannigan, manager N. A. C. C. 
Patents Department, and W. G. Wall comparing 
notes after one of the technical sessions. Below 
—E. W. Austin, Timken Roller Bearing Co., 
A. K. Brumbaugh and B. B. Bachmann of Auto- 
car, and Murray Fahnestock, Ford Owner and 
Dealer Magazine, looked pleasant despite the rain 


the aforesaid deity who seems to have taken up his abode 
in the motion picture booth for the evening. 

The winners of the sporting events were as follows: 

Golf: First flight, George Rolls; second flight, E. 
Dwyer; third flight, S. S. Slocum; fourth flight, H. M. 
Lee; fifth flight, H. D. Hukill. Putting contest, Harry 
Knepper. Driving contest, J. W. White. Blind bogey 
match, D. S. Dever. Qualifying round medalist, J. H. 
MacDuffee. 

Tennis: Singles, Norman G. Shidle; Doubles, Coker 
F. Clarkson and Norman G. Shidle. 

Swimming: 33-yard novice, A. N. Yocum; 66-yard 
swim, Gordon Brown; plunge for distance, William Fair- 
hurst; plate diving, A. K. Brumbaugh; medley race, 
Gordon Brown; water golf, A. G. Herreshoff; fancy div- 
ing, Gordon Brown; sectional relay, Metropolitan Section 
team. 


Trap-shooting: Lon R. Smith, high net score; W. L 


Kaiser, handicap contest winner. 
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Above, at left—R. S. Ellis, Voss-Hughes Co., and 
C. L. Sheppy, Pierce-Arrow, getting set for the 
trap-shooting contest. Above, at right—Dr. H. C. 
Dickinson and Charles M. Manly discuss the new 
driving law propounded by Dr. Dickinson at the 
Highway Safety Session. Below—L. C. Hill, 
chairman of the Sports Committee, used his 
megaphone to good advantage. At the right is 
J. B. Eccleston of Brandenburg Bros. & Eccleston 


Horse-shoe pitching: Singles, A. D. T. Libby; doubles, 
A. D. T. Libby and J. J. Curello. 

Baseball: Detroit Section. 

Field Events: 50-yard dash, under 30: first, D. Z. 
Daily; second, M. P. Whitney. 50-yard dash, 30 to 40: 
first, Neil McMillan; second, Bert Brodt. 50-yard dash, 
over 40: first, Lloyd T. Jones; second, H. C. Weed. 

Fat Man’s Race: First, R. Abel; second, T. Z. Buck- 
walter. 

Three-legged race: First, Neil McMillan and E. L. 
Jones; second, D. Swinton and J. M. Prentin. 

Potato race, under 40: First, A. A. Bull; second, G. A. 
Gooselle. 

Potato race, over 40: 
L. P. Jones. 

Shot-put: 
walter. 

Standing broad jump, under 40: 
second, M. P. Whitney. 

Standing broad jump, over 40: 
ton; second, T. V. Buckwalter. 


First, A. D. T. Libby; second, 
First, Charles Marcus; second, T. V. Buck- 
First, Floyd Kisline; 


First, F. G. Whitting- 











Tennis courts were popular 
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High jump: First, J. C. Talcott; second, D. Z. Daily. 

Inter-Sectional Relay, won by Detroit Section. The 
following men ran: Neil McMillan, Olney Jones, D. Swin- 
ton, Bert Brodt. 


Standards Committee Report 


Practically all of the reports presented to the Standards 
Committee by its Divisions were adopted without much 
discussion. Considerable opposition, however, developed 
to the proposed revision of the standard for insulated 
cable and it was referred back to the Division for a gen- 
eral review. 


Archery tournament for ladies 
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A. W. S. Herrington 
of the Motor Trans- 
portation Division, 
Quartermasters 
Corps. was promi- 
nent in the Indian- 
apolis Section stunt 
as well as in other 
phases of the meet- 
ing 
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Some objection was raised to the proposal to standard- 
ize the term “motorcoach” in preference to “motorbus.” 
In favor of the proposal it was urged that it would tend 
to lift the motor-propelled public service vehicle to a 
higher plane than the jitney and the decrepit, converted 
truck-type of 5-cent fare vehicle. It was also urged that 
the Equipment Committee of the American Electric Rail- 
way Association had agreed on this name and was await- 
ing action on the part of the S. A. E., and inasmuch as 
the motorcoach manufacturers look to the electric railway 
people to purchase their vehicles, why not oblige them? 

Against the adoption of the term it was stated that the 
word coach was used to designate a type of body for 
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private passenger cars and that the use of the same term 
for a public service vehicle might lead to confusion. Not 
only this, but the ordinary type of railway passenger car 
is known as a coach and the street railway corporations 
are now placing in service a type of car designated as a 
coach. It was also said that the term “motorbus”’ had 
been in use much longer and that motorcoach was origi- 
nally adopted by one particular company to designate the 
vehicles it was operating. The matter being put to a vote 
the recommendation of the Motorcoach Division 
adopted. 

In the report of the Parts and Fittings Division, relat- 
ing to compression type fittings, the column of pitch 
diameters for sleeves, nuts and straight threaded ends 
was withdrawn when the report was presented, and as 
thus amended the report was accepted. 

Several slight changes were made in the Revised 
Capacities for S. A. E. Standard Batteries by the Divi- 
sion before making its report. The report was adopted 
as presented. 

The Screw Threads Division report was withdrawn. In 
this report were given proposed tolerances for fine pitch 
screw threads. Mr. Ehrman, who announced the with- 
drawal of the report, asked for permission to circularize 
members of the S. A. E. with respect to certain proposed 
changes in the present screw thread standard. 

It appears that at present there are three different com- 
mittees considering the standardization of screw threads, 
namely, the Sectional Committee of the American Engi- 
neering Standards Committee, the Screw Threads Divi- 
sion of the S. A. E. Standards Committee and a Committee 
of Five of the Cap Screw Manufacturers Association. 
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President H. L. Horning had an engine in operation to demonstrate the fundamentals of steam cooling. 


And then (note insert) it started to rain. 


But Mr. Horning continued his talk while his audience listened 


from the shelter of the porch 
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HIGHWAY Safety Session ©) 








by C. F. Kettering. 


How the automotive engineer has contributed to greater safety is told 
Dickinson expounds “‘clear course’ law. 














By Norman G. Shidle 


HE automotive engineer can help materially in solv- 

ing the highway safety problem by applying his 
knowledge and talents to various phases of the question 
which still require analysis. So far as his vehicle design 
work is concerned, however, he already has done a good 
job from the safety standpoint and needs only to continue 
improvement along present lines to meet future needs. 
This was the chief thought to be derived from the session 
on Highway Safety at which President H. L. Horning 
presided. 

The many improvements in vehicle design which have 
made for greater safety, were outlined by Charles F. Ket- 
tering, president General Motors Research Corp., in his 
talk on “Automobile Design and Construction Features as 
Elements in Highway Safety.” The most important of 
these advances, according to Mr. Kettering, are: 


1. Lower center of gravity of modern cars. 

2. Better brakes—but greater improvements still 
are needed. 

3. Better acceleration. This improves safety by 
making it easier to pass cars in traffic. 

4. Stop lights and signal devices. 

5. Better lighting. Engineer has been delinquent 
in this matter but is handicapped badly by a 
multiplicity of changing laws. 

6. More convenient arrangement of controls for 
driver, making it possible to control the car 
properly by instinct as well as by reason. 

7. Bumpers. 

8. Improved steering gears. Accidents today 
rarely are caused by defective’ steering mech- 
anisms. 


Safety would be improved and speeding decreased ma- 
terially, Mr. Kettering said, if policemen all wore uniforms 
and were compelled to stay in a position where they could 
Thus they would act as deterrents to law-break- 


be seen. 
ing rather than as punishers of broken laws. 


“Engineering would be very simple if it wasn’t for the 
people,” Mr. Kettering said, referring to the difficulties 
facing the engineer who has to try to please everybody. 

Two things which promote safety greatly, according to 
Mr. Kettering, are automatic policemen and the practice 
of designating definitely right of way streets and then 
marking them plainly. 























Doctor Dickinson expounded his new “clear course” 
driving law at the highway safety session. C. F. Ket- 
tering told what the automotive engineer has done to 
make vehicles safe. A. J. Snow described psychological 
tests used in choosing taxicab drivers in Chicago 


Discussing Mr. Kettering’s paper, Alfred Reeves, gen- 
eral manager, National Automobile Chamber of Com- 
merce, urged as aids to safety the following things: 

1. That engineers design brakes so that proper 
adjustments are not difficult to make. 

2. That insurance companies refrain from over- 
insuring cars. 























Left to right—Edwin C. Wood, superintendent of transportation, Pacific Gas and Electric Co., who came 
all the way from San Francisco to attend the meeting as repre sentative of the new San Francisco Sec- 


tion; Mason P. Rumney, vice-president, Detroit Steel Products Co. 


Cab Mfg. Co.; L. H. Pomeroy, and Walter 





> Paul Geyser, general manager, Yellow 


Flannery of the Vanadium Corp. of America 
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3. That all policemen be uniformed. 
4. That educational work be promoted and that 
the laws be enforced strictly. 


These ideas were reinforced by Col. W. G. Wall, who 
said also that cities should have certain streets set aside 
as through traffic thoroughfares where an average speed 
of 40 m.p.h. or more might be maintained. 

Dr. H. C. Dickinson proposed a simple, workable driv- 
ing rule as a substitute for the multiplicity of confusing 
and restricting speed laws, many of which are difficult 
both to interpret and enforce. The “clear course” law 
proposed by Dr. Dickinson is as follows: 

“No vehicle shall be operated at a speed greater than 
that at which the driver can stop it within the assured 
clear course ahead.” 

This law, Dr. Dickinson said, will educate as well as 
regulate. He showed in detail many instances of specific 
traffic conditions in which it would apply, proving that it 
will fit all conditions which arise in the operation of a mo- 
tor vehicle on the highways. 

A large proportion of automobile accidents are caused 
by a small proportion of the drivers, according to A. J. 
Snow, professor of psychology of the University of Chi- 
cago, who has been conducting a number of psychological 
tests in connection with taxicab drivers for the Yellow 
Cab Co. 

Dr. Snow said that 18 per cent of all drivers are respon- 
sible for 46 per cent of the accidents. 

He has devised a series of tests of 25 minutes duration 
which now are given to applicants for drivers’ jobs with 
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the Yellow Cab Co. of Chicago. These tests tend to show 
the amount of common sense possessed by the applicants, 
his muscular coordination under stress and the likelihood 
of his being careful or careless. 

As a result of these tests the accident record of this 
company has been reduced 42 per cent within the last three 
months and 21 per cent of all applicants have been turned 
down. 

The automotive engineer can aid in safety work in three 
ways, Col. A. B. Barber, who represented the U. S. De- 
partment of Commerce, said. These three ways are: auto- 
mobile engineering, traffic control and support of other 
agencies promoting safety work. 

As regards mechanical improvements for safety, Col. 
Barber said, the automotive engineer has done very well, 
because surveys indicate that only from 21% to 5 per cent 
of all accidents are due to failure of mechanical parts of 
the car. He pointed out, however, that there is still room 
for improvement, 

Colonel Barber outlined the great progress in safety 
work made by railroads in recent years and urged that 
similar progress be made in highway safety from now on. 
He urged that the automotive engineers aid in the work 
of traffic engineering, a task for which he considers them 
to be particularly qualified. 

The past work of the Hoover conference on street and 
highway safety was outlined by Colonel Barber in the 
course of his talk. He said that the four points now re- 
ceiving chief consideration from the committee on steering 
and public relations are: uniform laws, law enforcement, 
accident causes, and metropolitan traffic facilities. 








Brake’'Session 











Retardation proves live subject. Bus and taxicab men particularly interested. 
Four-wheel brakes discussed in two papers. 








By P. M. Heldt 


to arouse more interest than the brake session, 

which was held on Friday morning. There are 
several reasons why brake problems should interest 
automotive engineers particularly at this time. While 
four-wheel brakes have been adopted at a rapid rate, 
there are still a number of prominent makers who are 
not fitting them, and some of these at least have “their 
ear to the ground.” In bus operation speeds have in- 
creased rapidly and the stopping of these heavy vehicles 
from high speeds naturally involves difficult problems. 
Taxicab companies also are deeply interested because 
any improvement in brakes is calculated to decrease 
their losses through accidents and to improve their 
standing with the public. 

Three papers were presented at the session. One by 
Otto M. Burkhardt, of the S. A. E. Research Department, 
dealt chiefly with pressure distribution in brakes of the 
shoe type. A paper on “Mechanically Operated Four- 
Wheel Brakes” by John R. Cautley and A. Y. Dodge, of 
the Bendix Corporation, dwelt particularly on such 
points as the methods of securing equalization of brak- 
ing effect, the self-energizing principle an ideal hook- 


()' the different sessions of the meeting none seemed 





up for four-wheel brakes, etc. The paper by H. E. May- 
nard, of the Chrysler Motor Corp., was essentially an 
outline of the development work which was required to 
bring the four-wheel hydraulic brake to its present state 
of efficiency. All three papers were illustrated by lan- 
tern slides. The session was well attended and the dis- 
cussion was particularly lively. 


Cautley and Dodge Tell 
Story of 4-Wheel Brakes 


R. CAUTLEY and A. Y. Dodge in the paper, “Devel- 
« opment of a Modern Four-Wheel Mechanical Braking 
System and Some Notes on Practical Results in Service,” 
said that American engineers had given proper attention 
to the braking problem only during the past two years. 
The great increase in traffic on highways and the construc- 
tion of a large mileage of good roads in recent years have 
made retardation the most vital function in car opera- 
tion. Safe retardation is as important as rapid retarda- 
tion, and this consideration brought us to the four-wheel 
brake with its incidental advantages of freedom from 
skidding, increased tire life, etc. 
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Being familiar with these facts, the organization with 
which the authors are connected (Bendix-Perrot) set out 
to accomplish the following five things: First, to study the 
gence of braking as a major problem of automobile de- 
sign; second, to design and produce brake controls which 
could be produced in large quantities in standardized 
form; to develop brake designs which should embody new 
ideas and meet present-day operating conditions; to weld 
these designs into a standardized system, including brakes, 
controls, and hook-up, which would require no more atten- 
tion than the steering gear of a modern car; to so stand- 
ardize parts that a minimum number of parts would meet 
all requirements, thus making possible economical quantity 
production. 

Among the requirements that must be met in the de- 
sign of a four-wheel braking system for American cars is 
that the pedal pressure necessary to get the limiting ‘brak- 
ing effect must not be greater than that required with two- 
wheel brakes, the paper said. The brakes, moreover, must 
be controllable under all conditions and the life must show 
a great increase over that obtained with two-wheel brakes. 

External brakes were regarded as unsuitable for the 
purpose because of the impossibility of protecting them 
from grit and dirt. The problem then was to develop an 
internal brake which could be applied with light pedal 
pressure whether the car was to be held from forward or 
reverse motion. The solution of this problem was found 
possible by the application of the Perrot self-energizing 
brake, together with a third or auxiliary shoe, mainly for 
reverse braking. Tests showed that with this three-shoe 
brake there is practically no drum distortion. 

The design of the three-shoe brake is such that the man- 
ufacturing and service problems are much simplified. All 
small parts used in the 12, 14 and 16 in. brakes are de- 
signed for the 16 in. size, as the variations in size would 
be small. All brakes of a given diameter are identical and 
of the three shoes required, two are identical. The same 
is true of the control mechanism; the only variables for 
any size of brake are the lengths of the control shafts and 
the control levers. 

The service problem is simplified, as a set of shoes with 
worn linings may be replaced by a set of new shoes com- 
plete with lining in a very short time. Another point is 
simplicity of adjustment. Both of the adjustments are 
external and take up wear until the lining is worn out, and 





Cautley’s ideal brake hook-up 


it 1S not necessary to remove the brake drum or wheel 
until the lining requires replacements. 

. With four-wheel brakes the user expects maximum brak- 
ing effect with a pedal pressure no greater than that 
= was used to obtain maximum braking effect with 
— brakes. This means that the efficiency of the sys- 
must be more than doubled. One way of accomplish- 
hg this is to increase the leverage between pedal and cam. 
Owever, without excessive pedal travel it is impossible 
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John R. Cautley and A. Y. Dodge of Bendix Brake 
Co. outlined recent developments in mechanical 
four-wheel brakes 


to get a satisfactory braking effect with a normal pedal 
pressure unless the reserve pedal movement to take up 
wear is entirely sacrificed. With the 3-shoe brake the 
braking effect for a given pedal pressure is practically 
double that obtainable with contracting band and three 
times that with the old expanding type. With this large 
initial advantage and by simplifying the hook-up mechan- 
ism it is possible to produce a complete braking system 
which will stop the heaviest car in the minimum distance 
with reasonable pedal pressure and still allow considerable 
margin for pedal movement for taking up wear. To get 
this result it is necessary to use a proper hook-up design 
without any noticeable amount of slack or spring. Equal- 
izers are not necessary with this and their elimination re- 
duces the number of parts which have to have slack taken 
out before the brakes can operate. Tests on a number of 
cars have proved that a simple hook-up with stiff cross 
shafts and the minimum number of connections gives the 
best results in service. 

An ideal hook-up for a four-wheel brake system is 
shown in Fig. 1. B is the pedal which is connected by 
rod C and lever D to front cross shaft EF. This, in turn, 
has levers F mounted on it which operate the front brakes 
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O. M. Burkhardt, 
S.A.E. Research 
Manager, dis- 
cussed the fun- 
damentals of 
brake design 


through the medium of rods G. Hand lever H is con- 
nected by rod J to lever J which, in turn, is mounted on 
rear cross shaft K. The latter, in turn, has mounted on 
it levers L, which operate the rear brakes through the 
medium of rods M. 

Thus we have two independent braking systems. The 
foot brake on the front wheels and the hand on the rear. 

Lever D is also connected through rod N and lever O to 
rear cross shaft K. The pedal B therefore operates the 
rear brakes as well as the front. The connections between 
rod J and lever J and rod N and lever O are of the over 
traveling type so that when pedal B is operated, hand 
lever H is not affected. Also, when hand lever H is oper- 
ated, pedal B is not affected nor are the front brakes op- 
erated. This hook-up therefore gives a four-wheel brake, 
with an independent two-wheel parking using only four 
brakes on four wheels. 

Special 3-shoe brakes have been developed for buses and 
other heavy vehicles which are entirely adequate for their 
purpose, and obviate the necessity of greater complication. 

Following is a summary of the advantages of the system 
described : 


Thirty per cent more lining for a given diam- 
eter and width of drum, in addition to which all 
the lining in contact is effective. 

Owing to the uniform movement of the shoes, 
and their concentric engagement, the wear on the 
lining is very nearly uniform. 

The construction of the drum and backing plate 
makes the brakes absolutely weatherproof. 

The combination of the above points results in 
a brake which has a much increased life of lining. 

The combination of the servo feature with the 
three-shoe brake makes it about twice as effective 
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tant chief engineer, Cadil- 
lac Motor Car Co., pre- 
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H. E. Maynard told what 
is happening in the hy- 
draulic brake field 


as a conventional band brake, and three times as 
effective as the old two-shoe internal type. 

Owing to the fact that the three-shoe brake re- 
quires from 15 to 30 per cent less angular move- 
ment of the shoes to secure a given clearance than 
does the two-shoe brake, more of the pedal move- 
ment is available for taking up wear. 


Much has been written concerning the reasons for the 
greater safety of four-wheel brakes. Briefly, these are: 
Less tendency to skid, because the braking effect is divided 
between four points of contact with the road. Front 
brakes have a definite tendency to hold the car straight. 
The braking strain being divided over four wheels, the 
stress on each tire is reduced. Incidentally this increases 
tire life. Also this division of braking effect further re 
duces lining wear and keeps the brakes effective over 4 
longer period. Cautley and Dodge predicted that in an- 
other year practically all cars built in this country, e 
cept a few of those lowest in the price scale, will b 
equipped with four-wheel brakes. Safety, they claim, de 
mands it, and the buying public will see that the demand 
is satisfied. 


Burkhardt Outlines 


Brake Fundamental 


TTO M. BURKHARDT presented a paper on Funté 
mentals of Brake Design, a goodly portion of whit 


was devoted to an analysis of the distribution oF 
pressure between the brake shoes and the drum. This 


is a matter of fundamental importance, not only becaus 





it determines the distribution of wear over the surfate 
of the lining, but because irregular distribution of th 
pressure is responsible for such phenomena as grabbilt, 
squeaking and chatter. 


Mr. Burkhardt contended that the view that the wel) 


of the brake lining is proportional to the pressure is oP 
to be misleading and that although the brake wears n® ; 
rapidly at the middle of the shoe, the pressures may a 
much greater at the ends of the liner. : 
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It has been known for a long time that if in internal 
expanding type brakes the are of contact is made too 
great, the brake has a tendency to grab. To guard 
against this designers often use the following rule in 
determining the desirable arc of contact: Assuming the 
anchorage point and the cam axis to be on a vertical line, 
the arcs covered by the linings are limited by horizontal 
lines passing through these points. The intensity of the 
pressure between lining and drum naturally varies along 
the arc of contact, owing to the wrapping effect, and to 
obviate grabbing due to this cause, some designers have 
limited the are of contact to less than 90 deg. 

With four wheel brakes, if we desire to double the 
limiting braking effect as compared with the two wheel 
type, the force of pedal depression must also be doubled, 
assuming all other things to remain equal. This has 
aroused considerable interest in servo mechanisms abroad, 
but in this country, where simplicity is one of the greatest 
virtues of any piece of mechanism, serious attempts have 
been made to use the self-wrapping characteristic of 
brakes. This usually involves making the are of contact 
longer than indicated by the empirical rule given in the 
foregoing, which may lead to new difficulties from squeak- 
ing, grunting, chattering and grabbing. At any rate, very 
little is known so far about the magnitude and variation 
of the forces encountered when brakes are specially de- 
signed to be self-energizing to a considerable extent. 

In his analysis Mr. Burkhardt disregarded the elasticity 
of the brake lining; in the case of cast iron liners the 
elastic yield under specific normal pressure not exceeding 
50 lb. per sq. in. would not be more than one millionth 
of an inch, while with the usual bonded asbestos liners 
the yield or compression would not exceed one thou- 
sandth of an inch, hence would be quite negligible as 
compared with other errors in the mechanism. 

Mr. Burkhardt showed that when the arc of contact 
exceeds the angle whose tangent is equal to the coefficient 
of friction between drum and liner, the specific normal 
pressure becomes infinite, which means that the brake 
drum will be distorted and that grabbing or some other 
untoward action will take place. Either the drum will 
bulge locally or the shoe will deflect; this will immediately 
relieve the pressure, and in as much as both the drum 
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and the shoe are made of material of considerable elas- 
ticity, vibration will be set up. If the frequency of these 
elastic vibrations is very high we get a shriek; if the 
parts are less rigid the frequency of vibration will be 
less, and we are then likely to get any tune from a high C 
to a dull grunt; if the parts are still less rigid we experi- 
ence the phenomenon of brake chatter, and finally, in the 
extreme case, we get grabbing. 

Increased rigidity, however, is not a cure for all brake 
evils, because it is impossible to make the parts so rigid 
that they will withstand infinite forces. In a recent de- 
sign both the drum and the shoes were made of aluminum 
and both parts designed for great rigidity. At first there 
was a slight tendency for the brake to grab, and the de- 
signer cured this by reducing the length of the linings 
by about 1 in. 

Aluminum brake drums would be highly desirable were 
it not for the fact that they must be lined with cast iron 
in order to keep down the rate of wear; from every other 
point of view they are advantageous, the heat conductivity 
being high and its modulus of elasticity low. 


Tendency for Brake to Grab 


It has been shown in the foregoing that if the are of 
contact in internal brakes is made too great, there is a 
tendency for the brake to grab, squeal or chatter; on 
the other hand, if the arc is made too small the specific 
pressure becomes too high, with the result that the heat 
cannot escape sufficiently rapidly and the lining will reach 
a dangerous temperature. It is therefore important to 
make a judicious choice of the are of contact and Mr. 
Burkhardt gives the following rule: From the brake 
shoe anchoring point draw a line which makes with the 
radial line through the same point an angle of 30 deg. 
The point where this line cuts the brake drum marks one 
end of the contact surface, while the other end is marked 
by the point where a line through the anchorage point 
and at right angles to the first line intersects the brake 
drum circle. This gives a total arc of contact of nearly 
120 deg., provided the anchorage is as close to the drum 
as possible. 

An investigation is also made in the paper of the prin- 
ciples of action of the so-called railroad type of brake, 











Left to right—John A. Drake of the Bendix Brake Co., who had a busy time getting out the Daily SAE.; 
Thomas Midgley, Jr., the inventor of ethyl gas, with his father, Thomas Midgley, Sr.; J. G. Vincent, 
vice-president in charge of engineering, Packard Motor Car Co.; Fred M. Zeder, vice-president in charge 
of engineering, Chrysler Motor Corp.; George Rolls, winner of the golf tournament; H. A. Schatz, presi- 
dent Federal Bearings Co. 
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consisting of external shoes which are pivoted to the 


brake levers at their middle. Naturally, owing to the 
moment of the frictional force around the pivot point, the 
pressure of contact decreases from the entering to the 
emerging end, and Mr. Burkhardt shows that for a fric- 
tion coefficient of 0.5 and an arc of contact of 27 deg. 
to both sides of the pivoting point, one-half of the liner 
is inactive. This type of brake is not so inclined to chat- 


F. E. Moskovies, 

president, Stutz Mo- 

tor Car Co., was a 
prominent figure 





ter as the type previously discussed, because the pressure 
at the entering end of the lining, and, therefore, the 
frictional force at the same point, cannot become infinite, 
but it requires comparatively large forces of application. 

For the above reasons the railroad type of brake has 
found wide use as a transmission brake, in connection 
with which it is an easy matter to provide a linkage 
that will give the necessary leverage and pressure of 
application. With brakes of this type the contact pres- 
sure is much higher at the entering end than at the 
emerging end, and this results in very uneven wear unless 
the brake is used as much for checking reverse as for 
checking forward motion. 


H. E. Maynard Discusses. 
Use of Hydraulic Brakes 


E. MAYNARD, in his paper, pointed out that 

. hydraulic transmission of power is an old prac- 

tice, a good example being the use of the hydraulic sys- 

tem in the operation of elevators. Inasmuch as hydraulics 

entered only into the transmission of the force of appli- 

cation to the brakes he would confine himself to the 
development of the units. 

There had been a good deal of discussion with regard 
to the desirability of equalization. Equalization of the 
braking effect would be desirable, but for the present we 
would have to content ourselves with equalization of the 
force of application. With the hydraulic system there 
was perfect equalization of pressures. 

Mr. Maynard pointed out that in the hydraulic sys- 
tem as at present manufactured there is no positive me- 
chanical connection between the plunger in the master 
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cylinder and the brake pedal. Originally such a connec. 
tion was used, but it was found that, since the system 
is sealed against pressure and not against suction, if 
the plunger is drawn back too rapidly, air wil! some. 
times enter the system and form a cushion, giving 4 
soft pedal effect. 

One of the requirements of the hydraulic brake jg a 
flexible connection between the frame of the car and the 
front and rear brake supports—in the rear to compen- 
sate for the play of the springs and in front to compen. 
sate for both spring and steering action. Soft copper 
tubing is used for distribution on the chassis. Mr. 
Maynard described in detail the difficulties encountered 
in the development of this tubular connection and the 
construction at present in use. He also dealt with the 
liquid used and with the method of making adjustments 
by means of a supply tank on the dashboard with conm- 
bined pump and valve. 

Mr. Maynard said they used equal distribution be- 
tween the four wheels, the natural laws of deceleration, 
by which a certain amount of weight is transferred 
from the rear to the front axle when a car is being 
braked, preventing the front wheels from loosing trac- 
tion. 


Discussion Emphasizes 


Shoes, Drums and Power 


N the dicussion of the papers Chas. L. Sheppy said one 
I advantage of aluminum shoes is that they compensate 
for the difference in the temperature expansion of the 
drum and the shoes. He wanted to take back the statement 
made on a former occasion, that internal shoe type brakes 
did not squeak. If you rub your thumb over the arm ofa 
chair and if the arm is at all moist you will produce a noise, 
and this is a parallel to what occurs in the brake. The 
drum should be rigid to minimize squeaking. He still be- 
lieved that the weather and the character of the lining had 
much to do with squeaking. 

A. Y. Dodge called attention to the difference between 
eccentric and concentric brake shoes. He said very few 
brakes were made in which the shoes were concentric when 
applied and eccentric when off. 

H. D. Hukill thought Mr. Burkhardt in his paper had 
presented a very good brief for the power-operated brake. 
In bus service a rigid anchorage of the brake shoes was 
necessary in order to prevent squeaking. With a friction 
lining the coefficient of friction does not remain constant 
for five minutes, while with metal to metal brake surfaces 
the friction coefficient does remain constant and the brake 
therefore has a greater life. 

Dr. Stanley of the Raybestos Co. drew attention to the 
difference in the amount of braking surface provided in 
trucks and passenger cars respectively. In view of the fact 
that trucks are being operated at speeds as high as 35 
m.p.h., their braking surfaces in many cases are entirely 
inadequate. Brake drums of high carbon steel would be 
very desirable, but the majority of those used are of 10-20 
point carbon steel. These become scored in service and it 18 
then impossible to prevent queaking. 

Chas. Froesch said, we must be able to lock the wheels 
whenever it is necessary, but in using the brakes on a pas 
senger vehicle we must not exceed the limit of comfort, 
which corresponds to a stopping distance of v:/10 ft. 0 
a rate of retardation of about 10 ft. p.s.p.s. , 

Victor Kliesrath said it appeared from Mr. Dodges 
paper that the three shoe brake had some advantages 
light cars, but on heavy cars it would only partly fill the 
bill. He had been experimenting with a booster type of 
brake or, rather, with the power application of differem 
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types of brake. Grease, oil and water on the brake linings 
affect the stopping distance, and under these conditions the 
pressure required on the brake shoes is greater than can be 
applied manually. A power-operated cylinder is inter-con- 
nected between the pedal and the brake cross shaft, the 
power operating cylinder being connected to the inlet 
manifold. There are no external control valves. The cylin- 
der does not do all of the work if the wheels are locked; 
in the average stop from 65 to 75 per cent of the pressure 
is furnished by the power cylinder and the rest is foot 
pressure. 

K. L. Herrmann said the problem seemed to depend on 
the variation of the coefficient of friction and the wear of 
liners. The brake lining manufacturers should work more 
along the line of practical application of their product. L. 
H. Pomeroy remarked that two years ago the question 
seemed to be four-wheel vs. two wheel brakes, while now it 
is compensation vs. non-compensation. In his opinion there 
is no reason for compensation from side to side but every 
possible reason for compensation from front to rear. 

B. B. Bachman asked concerning the proper distribu- 
tion of braking effort between front and rear wheels for a 
given weight distribution, say 40 per cent of the weight, 
on the front and the rest on the rear wheels. To this Mr. 
Dodge replied that in the average passenger car the weight 
was substantially equally distributed between front and 
rear wheels and they divided the braking effort equally. 


Heavy Items in Maintenance 


H. F. Wood of San Francisco said that such features as 
low carbon steel drums and variations in brake lining are 
the cause of heavy expense in brake maintenance. The life 
of the lining is entirely too short. High carbon steel drums 
are needed, as well as an increase in brake area, the latter 
either through the use of larger drums on cars with two- 
wheel brakes or through the use of four-wheel brakes, 
which are new on the Coast. 

Chas. M. Manly said we are up against great difficul- 
ties with the manually applied brake because of the great 
variation of the friction coefficient due to changes in tem- 
perature, grit and moisture. With power-operated brakes 
such large multiplying ratios are not required. There 
would be less variation with metal to metal brake surfaces. 

F. E. Moscovics mentioned as an example of a very effi- 
cient brake the coaster brake used on bicycles. This has a 
low carbon case-hardened drum and three oil-hardened 
high carbon shoes; it is only 2 in. in diameter and a frac- 
tion of an inch wide. Mr. Moscovics called on F. G. Hughes 
to give some further details of this brake. Mr. Hughes, 
however, did not think that this type of brake would be 
applicable to automotive work, as the temperature would 
no doubt rise so high under certain operating conditions 
as to draw the temper. 

M. C. Horine referred to the ideal hook-up mentioned in 
the paper by Messrs. Cautley and Dodge, and said it did 
not take account of one desideratum in brake operation, 
the ability to apply two independent brakes or sets of 
brakes alternately when descending long grades. If this is 
not possible drivers will use the engine as a brake, and this 
18 the cause of a great deal of crankcase dilution. One set 
of brakes should be allowed to cool while the other is being 
used. In connection with this statement Mr. Strickland 
mentioned that if the spark is left on while coasting down 

ill very little dilution occurs. 

Paul Geyser of the Yellow Taxicab Company of Chicago 
Said that the brake lining manufacturers seemed to be 
building their product down to a price instead of up to a 
standard. In 1917 he had built a brake which did not re- 
quire any attention for 21,000 miles, but in recent years 
he had been unable to get any more than 15,000 miles out 
of a set of lining. Charles Sheppy said that in order to 
Set the required pressure with foot application it is neces- 
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sary to either have high carbon steel drums or low carbon 
steel drums finished by grinding. 

Asked why they did not use four-wheel brakes on 
their taxicabs in Chicago, Mr. Geyser said they had not 
been able to find one that met their requirements. He 
had personally been driving two cars equipped with four 
wheel brakes; of these one required its first adjustment 
after 2000 miles, a second adjustment after 3500 miles 
and relining after 9000 miles, while the second car re- 
quired adjustments after 3000 and 7000 miles and relining 
after 13,000 miles. Much had been said as regards the 
simplicity of the mechanical four wheel brake, but he 
thought the designer of one of the installations to which 
he referred did not know how the word was spelled, as 
there were no less than fifty-two clevices in the system. 

Answering Mr. Geyser’s statement, Mr. Manly said that 
31,000 miles in 1917 was not the same as equal mileage at 
the present time, owing to the greater congestion in our 
streets. The brakes undoubtedly had to be used very 
much more at the present time. Mr. Geyser, however, 
stated that if such were the case it would show in greater 
tire wear. However, the tire cost had been reduced from 
1.7 cents per mile in 1919 to 0.6 cent per mile at present. 
Stating the matter in a different way, tires give 22,000 
miles service now as against 17,000 miles in 1917. 

One member thought the reduced life of the brake 
linings on taxicabs in Chicago might be due to the fact 
that tire chains are carried a great deal of the time. If 
there are no chains on the wheels, when the brakes are 
applied hard the wheels will slip with wear on the tire. 

Referring again to the subject of coaster brakes, Mr. 
Hughes said that in very hilly districts there was a 
tendency to draw the temper of the drums and he did not 
consider spring steel a suitable material for motor vehicle 
brakes. Motorcycle brakes were of substantially the same 
type as automobile brakes, comprising metal shoes with 
friction linings. For export business motorcycles were 
largely fitted with disc brakes consisting of alternate discs 
of steel and bronze, which were cooled by oil. 

Chairman Strickland said that if the brake lining 
contained only a small amount of cotton it would absorb 
little moisture and its coefficient of friction would not be 
affected so much in wet weather. To be immune to 
temperature effects it had to be heat-treated. 





Frederick S. Duesenberg, chairman of the Nom- 

inating Committee, and H. D. Hukill of the 

Westinghouse Air Brake Co., who brought a 
demonstration car along with him 








1134 


Automotive Industries 
June 25, 1925 








Just Among Ourselves at 


HITE SULPHUR SPRINGS, W. Va., June 19—Old 

Jupe Pluvius almost put the sporting events out of 
commission during the first two days and even threat- 
ened to continue his pernicious activities on Thursday. 
Finally he relented, however, and all the events were 
completed by dint of strenuous effort on the part of 
Clayt Hill’s energetic sports committee. 


T was a great meeting for the ladies. More women 

sold their husbands on the idea of bringing them to 
the meeting than ever before—and having come they 
stayed very much in evidence throughout the conven- 
tion. H.C. Snook was hardly able to carry out his dem- 
onstrations of noise measurement on the opening night 
because a multitude of the fair sex in the next room 
were performing noise experiments of a different kind. 
Next day a “zone of silence sign” appeared. 





EVIVAL of section stunts has helped a whole lot 

to put pep in the meeting. The lottery wheel, in- 
stalled by the Cleveland section, went over big on Wed- 
nesday night. Thursday night the Indianapolis section 
show knocked the boys for a row of celluloid golf balls. 
The Indianapolis section show involved a lot of speak- 
ing parts and the speakers hewed to the line and let the 
bubbles blow where they wouldst. 








Test car exhibited by the Guide Motor Lamp Co. 


E haven’t heard anything but praise for those who 

arranged the program and selected White Sulphur 
Springs for this year’s meeting. It is an ideal spot in 
which to combine business and pleasure. Most of those 
here are willing to play a return engagement any time. 








Mack bus equipped with Bragg brakes 


| ggrriche presidents aren’t so numerous at this summer 
meeting as might be desired. Chas. F. Kettering at- 
tended the sessions and talked at the highway safety 
session. Chas. M. Manly, B. B. Bachman and J. G. Vin- 
cent also were on the scene. 


ATER is the only thing that is given away free at 

White Sulphur, and it is necessary even to pay for 
that if you want any of the special kinds which are 
abundant. The tall bottle of Alvon water is in evidence 
whichever way one turns his head. The water has 
played a prominent part in the meeting. 


yd any criticism of the meeting be possible it is that 
most of the sessions have been so full of papers that 
little time was left for discussion. It always seems a 
little unfortunate when men have come together from 
all parts of the country, not to give them the opportunity 
fully to exchange views at the various technical ses- 
sions, even if the papers—which can be read in printed 
form later—were shortened either in length or number. 


| ow roads leading to White Sulphur have been sub- 
jected to much comment and severe criticism by 
those who came by car to the meeting. One engineer 
expressed the condition of the roads tersely by saying, 
“If they had been even the least bit worse than they were 
we never could have got through.” : 

Several Mack buses made the grade and were running 
about the grounds throughout the session. One of these 
Mack buses—or should we say coaches?—was equipped 
with four-wheel brakes developed by Caleb Bragg. 

But to get back to the roads again—a committee was 
appointed to go scouting and to report before the meet- 
ing was over on the chances of getting back home by 
automobile. 
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White Sulphur Springs 






































4 HE Daily SAE is in evidence as usual this year, under 
. the guidance of John A. Drake and the Bendix Brake 
i Co. A lot of names are on the editorial staff, but we 

extend our congratulations to Mr. Drake, who did more 
than a lion’s share of the work. The title of the publica- . 
tion has been brought up to date this year by altering it '_ llcczgue 
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ad the Daily SAfEty First. “4 =z 
to reat e Daily y F1 ———— 


NYBODY who ventures out on the nine-hole golf course 
without a good supply of floaters is just looking for a 
chance to contribute to the support of the golf ball manu- 
facturers. The short course consists of three parts: tees, 
greens and water. One of the better players is said to 
have discovered a patch of ordinary fairway, but the re- 
port hasn’t been confirmed yet. The second hole on the 
main 18-hole course was pie for the fellows who slice their 
drives but a bit tricky for the straight shooters. A nicely 











The Strombus air horn attracted considerable 
attention 


T least two members failed to get their baggage 




















imer ' aboard the train on the homeward trip. When last 
rx at- 1 NT seen they were sending back wires to find out how it all 
ifety / t. Ilex) 472 a happened. One foresighted convention attender who 
Vin- “ Ladi i a ae brought down several suit cases full of banana oil avoided 
Tee meen mans: ail! , the baggage rush at the end of the meeting by shipping 
his suit cases—emptied during the meeting—by parcel 
0st. 
e at aie 
| = ATS off to the Indiana Section! The Hoosier State 
ence men injected a lot of fun into the gathering. Their 
aa stunt went over big. Of course no very sizeable group of 
va meet ; men could come out of Indiana without having at least 
Many had a ride in — bus with its fabric one poet among them. It was Bill Herschell, of course. 
that sliced drive is needed to keep on the fairway and at the 
aecgh same time make material progress toward the green. 
from 
inity HE tennis courts dry out after a rain with almost 
ges- supernatural rapidity. Despite a three hour downpour 
inted about noon on Tuesday, the racket wielders were at work 
:ber. on the courts well before dinner time. 
dia THE newly organized San Francisco Section showed 
— that it was on the job by having a representative pres- 
n by ent in the person of Edwin C. Wood, Superintendent of 
ineer Transportation of the Pacific Gas and Electric Company. 
ying, Mr. Wood is chiefly interested in the Gas-Electric and 
were Railear Session. He says that his company has lately 
, been paying considerable attention to the man hours of 
a repair work required to keep its buses on the streets and 
wee has found that most of the time is spent on the main- 
Pp tenance of transmissions and rear ends. The Motor Improvements Co. of Newark exhib- 
“a iin ited - ee ge ge to J ee — 
nec: | THE site of next year's summer meeting hasn't been de- —framnane it, The off i atatled in, the cary. 
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New lines of research discussed by speakers. 
outlined. Oil flow is shown by use of motion pictures. 





Bearing fundamentals are 








By W. L. Carver 


sented at the Fuel and Lubrication Session indicated 
new lines and in each case dealt with the earlier por- 
tions of comprehensive programs. 

Bearing fundamentals formed the subject of the first 
paper, in which only basic laws were discussed. The sec- 
ond paper dealt with the laws of engine starting tests as 
demonstrated by tests at the Bureau of Standards, while 
the third described the earlier work of a program which 
is to determine the relationship of the crankcase precipi- 
tation problem to both steam and water cooling. 

A demonstration of commercial steam cooling followed 
the meeting, although its duration was cut short by a 
typical convention torrent of rain. Particular interest 
was shown in the film which was presented by D. P. 
Barnard following his paper dealing with oil flow in 
journal bearings. In the first portion of this film the 
lines of oil flow at different loads and speeds were demon- 
strated by pictures of a glass bearing, while the latter 
portion showed the relationship of the oil hole location to 
lubrication effect in a plain bronze bearing. 

Discussion of this paper, as well as of the succeeding 
two, was unusually lively, with many well known figures 
in the industry participating. While attendance did not 
break any records, the figure was around the 300 mark 
and keen interest was shown throughout the entire ses- 
sion. In fact, discussions were limited chiefly by the lack 
of time and the comment on each of the papers easily 
could have taken the entire time allotted for discussion 
of all three. Neil MacCoull of the Texas Co. presided. 


fine of closing lines of research, the papers pre- 


Barnard Presents Study 
of Oil Flow in Bearings 


N presenting his study of “Oil Flow in Complete Jour- 

nal Bearings,” Mr. Barnard set up an analogy between 
a bearing and a pump and followed this line to develop 
certain fundamental quantities which are modified by 
variables. Load factor, viscosity, relation of diameter to 
length, clearance and oil pressure are chief among these. 
The development of his theory was confirmed by moving 
pictures of a glass bearing in which the flow of oil under 
varying conditions of speed and load were shown. 

Due to the difficulties involved in the photographic 
process and the fact that the glass sleeve was %% in. thick, 
a light oil colored with glycerine dye was used, but Mr. 
Sarnard explained that the spirals shown in the bear- 
ing were typical of the usual well designed commercial 
installation in automotive, electrical and turbine work. 
The film demonstrated very clearly that the oil film is dis- 
rupted at the moment of starting, and this action is con- 
ducive to metal to metal contact which is responsible for 
wear. 


This film was supplemented by another showing a 
bronze bearing supplied with a transparent oil connec- 
tion. By rotating the bearing so that the oil hole was 
shifted from the unloaded to the loaded side the influence 
of the location of this hole was shown. While free flow 
existed when located on the unloaded side, the bearing 
actually pumped oil back into the connection when the oil 


A. Ludlow Clayden, 
Sun Oil Co., discussed 
cylinder and engine lu- 
brication and incident- 
ally got into the ques- 
tion of steam cooling 





This condition 
can exist only when a full film of oil is in the bearing 
and explains why some installations of this sort get by 


hole was swung around to the loaded side. 


in practice. However, when the film is broken and allows 
the introduction of additional oil, metal to metal contact 
has occurred, and this condition is followed by bearing 
wear. While bearings designed in this manner appear to 
be satisfactory for the ordinary run of service, they fail 
very rapidly under extreme conditions. 

Mr. Barnard’s paper is abstracted as follows: 

A plain bearing is, in effect, a pump in which the flow 
of a viscous lubricant through a passage of varying area 
develops a pressure sufficient to sustain the imposed load. 
Oil flow in the direction of the axis of such a bearing is 
due to two causes: 


1. Oil film pressure developed to support the bear- 
ing load. 
2. Oil feed pressure. 


In a properly lubricated bearing the clearance space is 
usually completely filled with oil, and a journal revolving 
in such a bearing drags with it a certain amount of the 
lubricant. If, at the same time, the journal supports 4 
load, then it must be displaced toward the surface of the 
bearing, and considerable pressures must be developed 
in the constricted portions of the film. These pressures 
result from the force required to drag the oil through 
the wedge shaped clearance space, and vary from point to 
point throughout the film. 
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As the motion of the journal tends to carry oil in the 
direction of rotation only, end leakage must be due solely 
to the pressure in the film. Furthermore, the clearance 
space is so narrow that all oil flow within it must be sub- 
stantially laminar. This is especially true of the axial 
component of flow. Therefore end flow must conform to 
Poisenille’s law, which may be stated as follows: 

Flux (vol. per unit time) —— ne (1) 
In this formula Ap represents the pressure drop between 
the two points under consideration, a is the area of path 
of flow, | the length of this path and » the viscosity of 
the fluid. Arranging the various bearing factors in this 
manner gives the relation 


2 
Rate of flow = ® oe, badd WR EARRKEK AAS OES DEEN (2) 
Zl 
where ® indicates that the effective driving pressure is a 
function of the bearing load. The efficiency of a bearing 
as a pump is expressed, therefore, as follows: 


Oil flow P(dc)* 
7EeNC ye — ® - ‘ ‘ 
peenaey t) Volume displaced Zl 
aN del 
~ § 


a afd\8 c Y (3) 
ZN io ; - i , - _—_ @08 687 & © He vo 


The characters «, $8 and y indicate that F is a function 
of the variables grouped as shown. Experimental data 
should be correlated in accordance with this form. 

To facilitate plotting of results, however, it is better to 
consider # as an inverse function of ZN/P rather than 
the direct function indicated. 

An important factor not included in the experiments is 
that of oil grooving. It would seem, however, that the 
efficiencies found at zero feed pressure would apply fairly 
closely to any plain bearing with a simple oil groove in 
the unloaded size, although widening of the groove should 
increase the slope of the lines. The effect of oil grooving 
in the loaded side of the bearing is open to considerable 
speculation. The writer is of the opinion, however, that 
such grooving will usually result in a lowering of pump- 
ing efficiency. 

High duty bearings should be constructed so as to pre- 
vent, as far as possible, friction heat from ever reaching 
the surface, or either bearing or journal. It should be 
carried away by the oil in which it is generated. When 
this cannot be realized to a sufficient extent, recourse must 
be taken to metallic conduction. 

The points developed by this research can be sum- 
marized as follows: 

AL A complete journal bearing may be considered as an 
oil pump in which the pressure developed is utilized to 
Support the imposed load and to induce a flow of oil 
through the bearing. 

2. The volumetric efficiency of a bearing as a pump is 
a function of the factors governing bearing operation 
grouped in the following dimensionless order: 


(“-), (=), (z). 


The term (ZN/P) apparently exerts the predominating 
influence. 

3. Oil feed pressure serves to increase the total flow 
through a bearing by an amount proportional to the feed 
Pressure. 

4. The rate of heat generation increases approximately 
as the square of the speed and oil flow as some power less 
than the first. 


5. Unless heat dissipation by metallic conduction be 
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very efficient, the temperature rise in a bearing will in- 
crease at a rate greater than the first power of the speed. 

6. Bearing research should include an effort to increase 
pumping efficiency apart from that obtained by raising 
oil feed pressure. 

7. Efficiency of heat transfer by metallic conduction 
should be thoroughly studied in the case of high duty 
bearings. 

Discussion of this paper brought forth several divergent 
views but unanimous praise of Mr. Barnard’s work and 
of the clear way in which the films demonstrated some 
little recognized phases of the lubrication problem. E. 
Ludlow Clayden and Doctor Dickinson expressed different 
views on the specific heat of mineral oils, the former 
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D. P. Barnard, 
Standard Oil Co. 
of Indiana, 


stating that this quantity was extremely variable, while 
the latter inferred the range of variation is slight. 

Col. W. Guy Wall dealt briefly with the subject of oil 
grooves as related to the evidence of the film of the glass 
bearing. H. L. Horning stated that an earlier view of 
this film had sent him back to Waukesha with the cure 
for a major problem. 

Charles F. Kettering inferred that the problem of lu- 
brication as related to oil and bearing characteristics 
might be overestimated easily; that the real difficu!ty, in 
his mind, is the elimination of dirt, the problem being dirt 
instead of lubrication. Fred Moscovies told of an engine 
which stood up under 40,000 miles of transcontinental 
testing but which failed repeatedly on the Indianapolis 
track due to incorrect location of oil holes. Changing the 
location of these made the engine stand up under the most 
severe track tests. 

Some of the manifold difficulties of racing practice 
were discussed by Fred Duesenberg, who stated that 
rigidity is a highly essential factor. Charles M. Manly 
also emphasized the need for rigidity in order to eliminate 
distortion and metal to metal contacts. 


Laws Governing Starting 
of Engines are Explained 


AWS governing the starting characteristics of en- 
gines were discussed by John O. Eisinger of the 
Bureau of Standards, who described and showed pictures 
of the apparatus used by that department. While the 


general limitations and troubles of starting are rather 
well known, Mr. Eisinger’s paper, “Engine Starting 
Tests,” showed the definite relationship for fuels of high 


and low volatilities, manifold and jacket temperatures, 
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location of the fuel jet and atmospheric conditions. He 
said in part: 

For these experiments the carbureter was replaced by 
a single jet mounted in a vertical section of pipe, con- 
nected to and having the same inside diameter as the in- 
take manifold. The vertical section was about 10 in. long 
and flanged at both ends. Ordinarily a flat plate orifice 








George Briggs, sales manager, Wheeler-Schebler 

Carbureter Co., and William Herschell, the In- 

diana poet, who played a big part in the Indiana 
Section stunt 





mounted upon the upper flange served as a throttle and 
when occasion required an orifice was also mounted on the 
lower flange to serve as a “choke.” Except where other- 
wise specified a 1% in. orifice was employed as a throttle 
and no choke was used. 

The position of the jet could be altered at will, but in 
most instances it was mounted with its outlet about 1% in. 
above the entrance to the vertical pipe. The jet received 
its fuel from a float chamber, to which it was connected 
by flexible tubing. Flow to the jet was controlled by a 
quick-acting valve located near the jet and the rate of 
flow was altered by raising and lowering the float cham- 
ber. This float chamber was in turn connected to a burette 
for measuring the fuel used. 

The test procedure consisted in driving the engine by 
a dynamometer at a constant speed—usually 200 r.p.m.— 
and with the fuel supply shut off. When engine conditions 
had become reasonably constant, fuel was turned on and 
the time required to obtain an audible explosion was taken 
by a stop watch. This is considered as the starting time. 
The fuel was immediately shut off and from the reading 
of the burette the total amount used in starting the en- 
gine was determined. 

With a constant fuel-air ratio delivered by the car- 
bureter, the mixture in the engine cylinder becomes richer 
on each succeeding cycle. Some such effect would be an- 
ticipated even if the fuel were completely vaporized when 
it left the jet. This would result from the fact that the 
intake manifold and clearance volumes contain only air at 
the time the fuel is turned on. 

Presumably the increase in richness of the mixture in 
the cylinder is primarily the result of delayed vaporiza- 
tion. This is due to the fact that to the fuel supplied by 
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the carbureter is added a certain amount of fuel vapor 
resulting from the vaporization of fuel which in previous 
cycles had been left in liquid form in the manifold and 
cylinders. 

The advantage of the rich mixture is not primarily that 
it reduces the cost of starting by reducing the amount of 
fuel which must be used for that purpose. Due consider- 
ation should be given to the fact that the lubricant upon 
the cylinder walls will be diluted to far greater extent by 
admitting fuel for several revolutions without an explo- 
sion than by admitting a like total amount in a single 
revolution in which an explosion is obtained. 

It would be natural to expect that in a multi-cylinder 
engine there would be sufficient differences in the quality 
of charge received by, and in the condition of, the differ- 
ent cylinders to cause one cylinder to fire appreciably 
sooner than another. Four groups of measurements were 
made in each of which the leads were removed from all 
the spark plugs except one. These indicate that the dif- 
ferences are negligible. 

The tests showed very definitely that an advance of 
approximately 35 deg. gave a much shorter starting time 
than one of 10 deg. and somewhat shorter than one of 
50 deg. or 80 deg. Retarding the spark beyond top-center 
gave even poorer results. It is expected that further ex- 
periments will show why the 35 deg. advance proved most 
suitable for this particular engine. 

From the standpoint of starting, at least, it is desirable 
to locate the carbureter jet so that the vertical distance 
through which the fuel must be lifted will be a minimum. 

The problem of starting in cold weather does not con- 
sist of merely getting fuel into the engine cylinder, but 
the quantities of fuel required may be quite different for 
different jacket water temperatures. 

The general results to date in regard to the starting 
problem may be summarized as follows: 


1. The development of what appears to be a satis- 
factory experimental procedure. 

2. The securing of information as to what some of 
the factors are which influence the time required 
for starting. 

3. The obtaining of information concerning such 
factors. 


In commenting on this paper, J. H. Hunt of the General 
Motors Research Corporation averred that results of more 
tangible commercial value might be obtained by simu- 
lating actual operating conditions more closely. The 
cranking speed of 200 r.p.m. used in the test routine is 
not comparable to the cranking speed of the usual en- 
gine, particularly in cold weather. The plain open tube 
and jet of the test does not present the difficulties of the 
average carbureter. 


Clayden Describes Tests 
With Steam Cooling System 


NDER the head of “Cylinder and Engine Lubrica- 

tion,” E. Ludlow Clayden discussed some recent ex- 
periments which he has made on steam cooling in the 
laboratory of the Sun Oil Co. and advanced a problem 
which has not been clarified by these tests as yet. The 
tests were made on an Autocar truck engine equipped 
with a modified Rushmore steam cooling system. A water 
tank was substituted for the radiator and no effort was 
made at heating the crankcase oil. Test runs of 10 hr. 
duration and two-thirds load were made with normal 
spark advance and a fuel consumption of approximately 
0.7 lb. per hp. hr., and the oil consumption was low. 
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When operating under water cooled conditions with 
controlled jacket temperatures the crankcase dilution for 
the 10 hr. period varied from 5 per cent at 110 deg. 
jacket temperature to approximately 3 per cent at 200 
deg. Fahr. mean jacket temperature. However, with 
steam cooling at 212 deg. the precipitation or dilution 
showed a marked drop under that at 200 deg. for water 


“cooling, the figure being 214 per cent, which declined to 


13, per cent at 230 deg. mean jacket temperature. No 
satisfactory solution of this marked difference in dilution 
rates has been advanced. 

In some general comments on the fuel and lubrication 
questions Mr. Clayden stated that in his opinion the dirt 
and dilution influences have been overestimated and are 
less than the wear caused by poor lubricating films while 
starting. In starting cold, the bearing surfaces of the 
engine are practically dry and the rubbing effect of this 
process over 25,000 miles of service is very appreciable. 
Precipitation of water in the crankcase is negligible at 
mean jacket temperatures above 110 deg., as this is the 
dewpoint of water. 

Some mechanical means for forcing oil to bearing sur- 
faces when starting cold are desirable and are neither 
as expensive nor complicated as usually believed. Mr. 
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Clayden complimented the recent work of Frank Jardine 
and stated his belief that the real benefits of this paper 
had been overlooked by many engineers due to their im- 
pression that it was tied up with the aluminum piston 
question. The combination of an aluminum piston and 
cast iron cylinder offered an excellent field for this type 
of research and therefore was used, but similar work 
could be done with the usual cast iron elements, although 
the time element would have been much greater. 

The high jacket temperatures obtained by steam cool- 
ing do not induce detonation, although they affect fuel 
economy favorably. When a water cooled engine boils, 
dry spots on the cylinder walls and combustion space 
jackets are evidenced by immediate detonation, but this 
condition is not characteristic of steam cooling. 

In discussion of Mr. Clayden’s talk L. H. Pomeroy 
stated that steam engineers have long recognized that 
the greatest wearing effect occurs during the starting 
period but that the automotive industry is just awaking 
to this point. He spoke briefly of the advantages of the 
aluminum engine, which tends to warm up at about four 
times the rate of the cast iron construction. 

A copper cooled four-cylinder stationary engine was 
exhibited by H. L. Horning of the Waukesha Motor Co. ~ 





seule 
© a» 


Gas-Electric Bus and Rail-Car Session 






0 Donnnece rao} | 





Fundamental requirements of railcar design outlined. Electric drive for city buses 
seen as means of cutting down accidents. 














plications of the internal combustion engine, the 

papers dealing with some of the most recent develop- 
ments in this field—the railcar and the electric drive 
for motor buses. G. A. Green, vice-president of the 
Yellow Coach Mfg. Co., presided. The first paper of the 
session was by Chas. O. Guernsey, chief engineer, Auto- 
motive Car Division, J. G. Brill Co., Philadelphia, and 
in addition to outlining some of the fundamental re- 
quirements to be met in railcar design he gave a descrip- 
tion of the latest railcar brought out by his firm. 

The other paper of the session, on “An Electric Drive 
for Gasoline Buses,” was by H. S. Baldwin of the Gen- 
eral Electric Co., who has been active in this field for 
about twenty years. It was brought out that the ad- 
vantages of electric drive for city buses are not confined 
to a reduction in fuel consumption and wear and tear 
on the engine and an increase in acceleration, but that 
the freedom from shock and jolting during the period 
of acceleration with the electric drive decreases the haz- 
ards and makes the service more popular with the public, 
thereby making increased revenues possible. The instal- 
lation of two hundred odd buses with electric drive by 
the Mitten Management of Philadelphia, it was agreed, 
will lead to a conclusive test of the system. 

It appeared from the paper that a great difficulty ex- 
perienced with electric drive in the past, due to the in- 
ability of the standard type of generator to “pick up” as 
quickly as the engine, which resulted in a short period 
of engine racing whenever the throttle was opened 
quickly, has been overcome by the adoption of separate 
excitation. 


js morning was devoted to commercial ap- 





The three principals in the session on gas-electric 


motorcoaches and railcars. Left to right—C. O. 
Guernsey, who read a paper on “Requirements in 
Railcar Design” and was also nominated for sec- 
ond vice-president of the S.A.E., representing 
stationary internal combustion engineering; G. A. 
Green, chairman of the session, and H. S. Bald- 
win, who read a paper on “An Electric Drive for 
Gasoline Buses” 


Reliability Chief Factor _ 
fin Motor Rail-car Design 


HARLES O. GUERNSEY, chief engineer, Automotive 
Car Division, J. G. Brill Co., in his paper on Require- 
ments in Gasoline Rail-Car Design, pointed out that shortly 
after the War the cost of operating passenger services on 
local lines had increased 100 per cent over the pre-war 
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level, while rates had increased only slightly and this, to- 
gether with the constant loss of traffic to the private 
. passenger car and the motorbus, induced the railroads to 
turn to the motor propelled railcar. 

At that time the only suitable engines available for the 
purpose were the largest proven motor truck engines, and 
these were generally combined with the lightest design of 
car body, axles, wheels, trucks and transmitting mechan- 
ism that could be used with safety. Shortly thereafter 
steps were taken to develop engines of a type specially 
suited to the service, and at present cars of various sizes 
are on the market, up to the maximum permissible length 
in railroad service (about 75 ft.) and having engines 
capable of developing up to 250 hp. at the continuous oper- 
ating speeds. 

Cars in this service may be called on to operate as much 
as 100,000 miles per year. The car and trucks can very 
readily be made to last 15 to 20 years. Thus it is seen 
that power equipment must be extremely durable. Under 
normal conditions the car may be expected to remain in 
service for a year or more between shoppings, therefore 
utmost accessibility must be maintained in order that 
minor repairs can be made during layover periods. 

Engines must operate without excessive noise or vibra- 
tion and must have sufficient power to maintain the usual 
steam train schedules. 

The requirements of design in the approximate order of 
importance are: 


1. Absolute reliability. 

2. Long life. 

3. Accessibility. 

4. Simplicity. 

5. Low first cost and maintenance cost. 


Mechanical, hydraulic and electric methods of trans- 
mission have been used. As compared with the mechanical 
drive, the hydraulic drive has the advantage of smoother 
acceleration and more flexible control, but these are offset 
by disadvantages due to considerably higher cost, greater 
weight, lower efficiency and (for the present) lesser re- 
liability. Trouble has been caused also by saponification 
of the oil, by leakage and by lint, etc., in the oil. Con- 
siderable work is being done with hydraulic drives, how- 
ever, and further developments may be expected. As com- 
pared with the electric drive the hydraulic has the advan- 
tage of less weight. 

Mr. Guernsey gives the following summary of advan- 
tages and disadvantages of the electric drive: 
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Advantages 


. Smooth acceleration. 

. Elastic connection between power and load. 

. Ease of handling. 

. Gear ratio infinitely variable and self-adjusting. 

. Engine can be operated at or near the most desir. 
able speed, regardless of car speed or load. 

. Cars with electric drive can be more readily ar- 
ranged for double end control or for multiple 
unit train operation. 

7. The electric transmission can be designed to handle 

any desired amount of power. 


aor WwWN 


for) 


Disadvantages 


1. The weight of a complete car is from 25 to 30 per 
cent higher. 

2. The cost of a complete car is about 30 per cent 

higher. 

The overall transmission efficiency is much lower 
(70 to 75 per cent as compared to 90 per cent 
for normal conditions). 

4. Gasoline consumption is higher under average con- 
ditions. 

Due to greater weight and lesser efficiency, higher 
horsepower is required. 

6. Speed is more seriously reduced on grades. 

7. The maintenance of electrical equipment is not 
generally so well understood as that of mechani- 
cal. The mechanical car contains nothing that is 
not common in principle to the automobile. 


6 Cylinder, 250 Hp. Engine 


The type of electric drive referred to is substantially 
the same as that described by H. S. Baldwin in his paper 
on Electric Drive for Motorbuses, abstracted elsewhere in 
this issue. A typical car of this class is 60 ft. long, weighs 
80,000 lb., and carries a six cylinder, 250 hp. engine of 
71%, in. bore and 8 in. stroke, operating at 1100 r.p.m. 

Mr. Guernsey then proceeded to give an illustrated de- 
scription of the new Brill 55 ft. railear with 150 hp. engine, 
of which details were given in AUTOMOTIVE INDUSTRIES of 
March 5, last. 

So far as possible, various functions have been dupli- 
cated to provide the utmost reliability. Ignition is by 
two independent separately driven high tension magnetos. 
Cooling system includes two radiators connected to a 
duplex pump, one side of which draws water from each 
radiator. 

It was found necessary to design a clutch specially for 
this service. There are three driven disks, to each of 
which are riveted friction facings. The driving disks are 
extremely thick and are left entirely open on the outside 
to assist in ventilation. Friction disks are 18 in. outside 
diameter by 121% in. inside diameter and the pressure re- 
quired to absorb the engine torque of about 10,000 |b.-in. 
is 11% lb. per sq. in. 

Attention is called to the extremely large clutch brake 
with spring backing, which was found necessary because 
of the weight of rotating parts which it is necessary to 
brake to shift. The clutch is engaged by twelve springs 
and released through three toggle levers. Very light foot 
pressure is required. 

These cars are called upon to operate each year a higher 
mileage on the average than the useful life of most auto- 
biles. The annual mileage will vary between 30,000 and 
100,000 miles, averaging about 65,000 miles per year. The 
car and trucks, as such, quite conservatively will have 4 
useful life of 15 to 20 years. It has, therefore, been neces- 
sary to use extreme care in the design of engine and trans- 
mitting mechanism in order to get the very maximum of 
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durability. In spite of this it will probably be necessary 
to make extensive repairs and eventually replace the en- 
gine, clutch and drive gearing at least once during the life 
of the car. In order that these replacements may be made 
as readily as possible or to permit the use of spare units 
where a considerable number of cars are being operated, 
it is quite important that wearing parts be concentrated 
so that they can be removed as a unit. In the car under 
discussion all working parts are concentrated either in the 
power plant or in the drive truck, either one of which can 
be readily removed and replaced during the usual over- 
night layover. 

One of the results of applying automotive and other ad- 
vanced engineering principles to the construction of rail- 
cars is that the weight of the complete car is only about 
one half that of a steam train car without power equip- 
ment. This has been accomplished partly by using the 
side of the steel car-body as a truss to share in supporting 
the car-body weight, rather than depend entirely upon 
underframe section. 

The gasoline consumption in regular service is 1 gal. 
for about 120 ton-miles. It is found that on ordinary local 
schedules speeds in excess of 45 m.p.h. are unnecessary, 
as the more rapid acceleration of this equipment compen- 
sates for the higher top speed required of steam equip- 
ment. Generally, the expense of operating a branch line 
train consisting of small locomotive, combination baggage 
car, smoker and day coach, is from 90 cents to $1.20 per 
mile. The larger cars above discussed can fully replace 
such a train at a cost estimated conservatively at less than 
45 cents per mile. 

Because of these economic advantages there is an evi- 
dent tendency at the present time to increase the size 
and power of self-propelled equipment; it will be well, 
however, to study the problem carefully and not overlap 
on what is really the proper field for steam equipment. 

An incidental advantage of the motor railcar is its 
greater cleanliness. There are no dust, cinders or smoke. 
Cars can be operated with the windows wide open, thus 
giving better ventilation during summer operation. They 
can be kept cleaner and are better lighted than the equip- 
ment which they replace. 

As to the possible market for this class of equipment, 
it is admittedly somewhat limited. There are operating in 
the United States something more than 600 railroad lines; 
many of these are logging and coal roads, so that the total 
number of railroads in the United States who are prospec- 
tive customers for this class of equipment is about 350. 
A general consensus of the roads taken some time ago in- 
dicated that there was a possible outlet for between 2000 
and 3000 cars of all sizes. This may or may not be ex- 
tended as the industry develops. If a life of 15 years is 
assumed, the volume of business which may be expected is 
about 200 cars per year, to which can be added a foreign 
demand of perhaps one-third more, making a total per- 
manent demand for about 230 to 250 cars per year. 


Gives Resume of Electric 
Drive Progress Since 1904 


ENRY S. BALDWIN, engineer automotive depart- 

ment, General Electric Co., gave a résumé of the 
development of electric drive for motor buses, in which 
line of work he has been interested since 1904. In that 
year the New York Transportation Co. (now the Fifth 
Ave. Coach Co.) placed in service an experimental single 
deck electric drive bus built for it by the General Electric 
“This served to work out many details of design and 
ted to the construction of ten such buses for the same com- 
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pany, which were placed in service in 1908 and operated 
for six years alongside of double deck De Dion gasoline 
buses with mechanical drive. 

All of the ten buses had double motor drive; in 1911 one 
of them was changed to the single motor drive. A need 
for 25 additional buses arising, the order was given to the 
De Dion company, but the president of the operating com- 
pany in a letter written at a later date said the electric 
drive had been entirely satisfactory and had the results 
obtained with the single motor drive been available at the 
time this type of vehicle would have been ordered. 

In England the Tilling-Stevens Motors, Ltd., of Maid- 
stone began experimental work on electric drive for motor 
vehicles in 1907 and from 1911 to the present manufac- 
tured more than 1300 electric drive chassis. Some 460 of 
these are employed in bus service in London by the London 
General Omnibus Co. and Thomas Tilling, Ltd. Mr. Bald- 
win, while in London recently, learned that the fuel con- 
sumption of the electric drive buses was about the same as 
that of buses with mechanical drive but that the mainte- 
nance cost was from 10 to 15 per cent less. 

One difficulty with the ten Fifth Avenue buses was that 
the characteristics of the generator were such that when 
the throttle was suddenly opened the engine was not in- 
stantly loaded and, therefore, raced until the voltage built 
up to the value necessary to start the bus. This resulted 
in an appreciable lag between the time of opening the 
throttle and the movement of the bus, which not only in- 
terfered with acceleration and schedule, but also caused 
a somewhat higher fuel consumption. Further, the gen- 
erator characteristic was comparatively flat, so that in 
ascending grades, with the increased current demands, 
high voltage being maintained, the engine was overloaded 
and operated at a low point on the brake horsepower curve. 

Mr. Baldwin then proceeded to give a brief description 
of the Morton Arendt system, which employs a battery, 
and a more detailed description of the system furnished 
by the General Electric Co. for the double deck buses for 
the Mitten Management of Philadelphia, which have no 
battery. Both systems have been fully described in AUTO- 
MOTIVE INDUSTRIES. 

During the eleven months that bus No. 102 has been in 
operation in Philadelphia nearly every manufacturer of 
motor buses has become interested in electric drive and 
some have actually installed electric drive equipment on 
their standard chassis for experimental purposes. An ex- 
tended service report, however, can be made only of the 
Mitten Management bus No. 102. The standard P. R. T. 
chassis complete with 64 passenger double deck body 
weighed 15,036 lb., while bus No. 102, which was identical 
except for the substitution of the electric drive, weighed 
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16,760 lb., an increase of 1724 lb. The engines of these 
buses were found, by dynamometer test, to be identical in 
output. Attention is called to the acceleration curve, which 
was prepared from road tests made on Aug. 13, 1924. 

Sixteen acceleration tests were run by buses 102 and 
103, side by side, over the same course and under the same 
conditions, the more skilful driver operating the mechan- 
ical drive bus. This showed that bus 102 led bus 103 nine 
times by one-quarter to one-half a bus length. On four 
runs the two machines showed equal acceleration, and on 
three runs the mechanical bus led slightly. 

A service test was made over a regular course of 4.2 
miles, each bus operating under the same conditions, with 
the following results: All stops were of 10 seconds’ dura- 
tion. 


Number of Stops Mechanical Drive Electric Drive 


13 15 min. 29 sec. 14 min. 28 sec. 
19 17 min. 48 sec. 16 min. 46 sec. 
38 25 min. 31 sec. 23 min. 43 sec. 


Fuel tests were then run which indicated a mileage for 
bus 102 of 4.7 miles per gallon against 3.9 miles per gallon 
of the mechanical bus, the latter being an average based 
upon several months’ operation. 

Bus 102 has now been in service for a period of 11 
months, part of the time on a regular schedule of 190 miles 
per day, and on this basis the records indicate that the 
fuel consumption is about four miles per gallon in each 
case. 

Engine Revolution Tests 


Comparative engine revolution tests were made over the 
route, 4.2 miles on a 12 stop schedule, a counter being at» 
tached to each crankshaft. This showed 19,906 engine 
revolutions for the mechanical drive and 17,201 for the 
electrical, with a difference of 2705 revolutions in favor 
of the electrical. The same test was repeated with 36 
stops, the engine revolutions being 25,664 and 21,240, with 
a difference of 4424 revolutions in favor of electric drive. 

Road vehicles with electric drive built prior to 1924 
were not equal to similar vehicles equipped with mechan- 
ical drive in respect to acceleration, speed on grades and 
fuel economy. They did, however, possess freedom from 
shock in starting and stopping, simplicity of control and 
durability of electrical equipment. The engines of the 
electric drive Fifth Avenue buses could be run for a much 
longer period, without overhauling, than could engines of 
the same type in buses equipped with mechanical drive. 








Oscar F.. Ostby and N. E. Grossling, Prest-O-Light Co. 
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Mr. Baldwin said the electric drive system which was 
the subject of his paper not only retained all of the good 
features of the early electric drives, but, at the same time, 
presented a number of advantages which were particularly 
important when considered in connection with the modern 
transportation demands and increasing traffic congestion, 

The principal criticisms of the electric drive are the in- 
creases in weight and cost, together with a lower overall 
efficiency of transmission on direct drive. While these 
disadvantages exist and, in the abstract, appear to be im- 
portant factors, they are outweighed by other considera- 
tions which have already been demonstrated. 

Experience has shown that in city traffic, under a heavy 
schedule, it is not so much a question of efficiency on free 
running as efficiency in starting and acceleration. Here 
the electric has the advantage even with a somewhat 
greater weight. In Philadelphia it was found that the 
electric drive bus with its smooth and continuous accele- 
ration can cover the route in 20 per cent less time. This 
is inherent and automatic, and is independent of the will 
of the driver, who simply opens the throttle wide by de- 
pressing the accelerator. Skill and experience are impor- 
tant factors in operating a clutch and change gears. 

Another advantage of electric drive is the fact that it is 
impossible for the operator to race or stall his engine so 
long as it is in operating condition and fuel is provided. 

Tests so far indicate, that in the matter of fuel con- 
sumption, there is little difference in bus miles per gallon. 
The limited engine speed common to the electric drive 
should, in the long run, show a lower gasoline and lubri- 
cating oil consumption. There is every reason to believe 
that cost of maintenance will be considerably less. 

Another advantage of the electric drive is the absence 
of clutch and gear shifting, which momentarily distract 
the attention of the driver when running in heavy traffic. 
It is not necessary to use the electric control lever under 
normal conditions, and other things being equal, a single 
throttle control has great advantages from the standpoint 
of safety of operation. 

The objection of higher cost, which is sometimes raised, 
is more than offset by the ability of the electric drive bus 
to cover a given schedule more quickly than can be done 
with the mechanical drive bus when operated by an aver- 
age driver. 


Water Heater Described 


in Discussion of Paper 


R. GUERNSEY was asked what heating system 

he used for the railcar described in his paper. 

He said it was a regular coal-fired hot water heater, the 

hot water being circulated through pipes. Exhaust 

heating of the car was impracticable because it some- 

times had stops of nearly an hour when waiting for train 

connections, and that even if the engine were kept run- 

ning during this time the exhaust would not furnish 

sufficient heat to keep the interior of the car comfortably 
warm in really cold weather. 

A representative of the General Electric Co., referring 
to the comparison made between the direct mechanical 
and the electric drive, said that while he knew the 
electric drive was heavier and that while he admitted 
the mechanical drive car might be more efficient on the 
third, fourth and fifth gears, no one knew just what the 
efficiency was. The efficiency of the mechanical drive 
in regular operation is not the same as that obtained on 
the test block. 

An advantage of the electric drive is that the engine 
can develop its full horsepower throughout the whole of 
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the accelerating period. With a mechanical drive car, 
when running down hill, the engine acts as a gasoline 
pump and wastes fuel. The biggest point in favor of 
the electric drive, however, is that of reliability, which 
means very much to the railroad manager. They had 
countless records which showed that on electrically 
propelled railcars the maintenance cost of the elec- 
trical equipment over very long periods amounted to 
no more than 0.6 cents per car-mile. The spur gears 
of the railway motors, which are the only transmission 
parts, have a life of as much as 1,000,000 miles. 

History also testified to the greater life of the elec- 
tric drive car. Of the 88 railcars with electric drive 
built by the General Electric Co., about sixty were 
still in active service, whereas of the McKeen mechani- 
cal drive cars very few remained in service and of the 
electrical equipments recently sold by the General 
Electric Co. some had been installed on old McKeen 
cars to replace the mechanical drive. 

Replying to this discussion, Mr. Guernsey said that 
with mechanical drive it was possible to coast down 
grades and that no fuel was then consumed. It was 
hardly fair to compare the old McKeen car, built many 
years ago and fitted with a two-speed gear, with a 
modern gear drive car. 

T. V. Buckwalter said he had been associated with 
the development of railcars for more than ten years. 
The larger railroads would have bought railcars earlier 
if suitable cars had been ready. McKeen was ready 
before the engine was ready. He had bought one of 
the first McKeen cars and also one of the first Gen- 
eral Electric cars. The engine on the McKeen car had 
six 10 x 12-in. cylinders and it had no seven bearing 
crankshaft. 

With this car the step from low to high gear was 
so great that the engine could not handle it. Inability 
to accelerate on the high gear was one of the great 
weaknesses. At that time, also, the labor unions were 
very powerful and they passed a full crew ruling 
which was approved in Washington. Under this ruling a 
railcar was declared to be a train which required six 
men to operate. Every railcar had to carry a crew of 
six and there was nothing for them to do. One of the 
standing jokes of that period was that six men were 
necessary because it was impossible to play poker with 
less. It was for this reason, Mr. Buckwalter said, that 
he washed his hands of the business. If it had been 
possible to operate the cars with two men they might 
have made a success of them. 


Roller Bearing Tests 


His firm had recently fitted some heavy rail equip- 
ment with roller bearings and made tests on same. One 
freight car was picked out among a thousand and 
fitted with roller bearings on the axles, and traction 
tests were then made of two cars under otherwise simi- 
lar conditions—the one with the roller bearings and 
one of the ordinary cars. The cars were drawn by an 
electric locomotive and measurements of voltage and 
amperage afforded a means of a direct comparison of 
power consumption. He had expected a possible sav- 
ing of 5 per cent and had been surprised to find that 
the average reduction in tractive effort was 12 per 
cent. This figure might not be very impressive, but he 
was sure that another comparative result obtained 
was that it required a starting draft of only 300 lb. to 
start the 6l-ton car with the roller bearings, whereas 
It required a pull of 2400 lb., or eight times as much, 
to start the car with the plain bearings. 

Mr. Buckwalter thought that in services where fre- 
quent starts and stops are necessary the electric drive 
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probably had a fertile field; on longer runs, on the 
other hand, the straight gasoline system is more effec- 
tive. In 1912 he had designed a four-wheel drive, four- 
wheel steer and four-wheel brake gasoline locomotive 
which was still in service handling most of the man- 
ganese ores coming into this country. 

Mr. Plimpton thought the railcar on the branch line 
was comparable to the straw grasped at by the drown- 
ing man to save himself. Of course, the term branch 
line covered a wide range of services; in the case of 
many of the shorter roads all they could hope to do 
was to cut down their losses, as there was no possibility 
of making a profit. In the end most of the traffic now 
carried on these lines must go to the highway. 

Motor buses in country services can operate at from 
15 to 20 cents per mile. One advantages they offer is 
that they give comparatively frequent service, which 
the railways are not trying to do. If the traffic is light 
the railroads try to cut the service to one trip each way 
per day. The New Haven is one road that has tried 
hard to keep the traffic on the rails, but just recently 
it incorporated a bus company. 

Referring to the points raised in the discussion, Mr. 
Guernsey said that it was not fair to compare the 
operating cost of the outfit of the motorcar and trailer 
he had referred to with the operating cost of a motor- 
bus. The train of two vehicles weighed 12,000 Ib.; 
would carry 165 passengers and 4 tons of baggage and 
would replace a steam train. It could be operated at 
45 cents per mile. The small 38-passenger car il- 
justrated could be operated at 17 cents per mile. 
These operating costs, however, could not be obtained 
if brotherhood wages must be paid. The use of gaso- 
line railcars had enabled many branch lines to make a 
profit for the first time in their history. 

H. G. Jackson of the Climax Engineering Co., Clin- 
ton, Iowa, gave a list of novel applications of internal 
combustion power plants. An ore transfer car had been 
built recently for use at blast furnaces. The work had 
been done formerly by means of electric cars, but the 
dangers involved in the use of a third rail made the 
gasoline-propelled car seem preferable. The Pennsyl- 
vania Railroad at its water level terminals in New 
York and Baltimore is making use of 15-ton gasoline- 
electric switching tractors. These are fitted with rub- 
ber tires and are four-wheel drive and four-wheel steer. 
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The small industrial locomotive as used by contractors 
in road building and other similar work, started out as 
a machine of %4 ton capacity, but has now reached a 
capacity of 18 tons. This, of course, operates on rails. 

Mr. Jackson said the company with which he was 
connected had had in operation a full Diesel engine of 
300 hp. capacity which weighed 45 lb. per hp. It 
operated on the two-stroke cycle and consisted of six 
units of 50 hp. each, each unit being complete in it- 
‘self. They expected to develop a smaller type in the 
near future. 

G. A. Green said he had been associated with Mr. 
Baldwin in some of the early development work on 
gasoline-electric buses for the Fifth Avenue Coach Co., 
and as a result some years ago he reached the con- 
clusion that one should never attempt to do anything 
electrically which could be done mechanically. During 
the past year, however, very marked advances had been 
made in connection with electric drive systems, particu- 
larly by the General Electric Co., and he had become 
constantly more optimistic with respect to the possi- 
bilities of that form of drive. 


Fuel Economy Overemphasized 


He had no definite knowledge as to the average effi- 
ciencies obtainable with the mechanical and the elec- 
tric systems of drive, but he was of the oninion that the 
firm with which he was connected had overrated the 
importance of fuel economy. They had made every 
effort to reduce the fuel consumption to the very mini- 
mum by such expedients as the use of small engines. 
However, the mechanical costs of bus _ operation 
amounted to only 6 cents per mile and if by rendering 
the service more attractive to the public they could 
secure one additional passenger per mile, that meant 
an extra 10 cents. He believed that the elimination of 
the noise consequent upon the adoption of the electric 
Grive would increase the traffic. 

Mr. Green said the feature of smooth, continuous ac- 
celeration would reduce the accident hazards and that 
this was a distinct advantage. Often claims for dam- 
ages were made in cases where passengers had been 
thrown against some part of the bus by a sudden en- 
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gagement of the clutch, and cases of this type would 
be eliminated with the electric drive. 

An engineer connected with the Westinghouse com- 
pany said automotive engineers had accustomed the 
public to all sorts of comforts and conveniences on 
their private cars, and the public now demanded the 
same comforts on motorbuses. Street railroad and 
electric truck experience would help in solving the 
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problems of the electric drive for gasoline propelled 
vehicles. Referring to the drive described by Mr, 
3aldwin, he said it would be well if the separate exciter 
could be eliminated, as this meant a separate armature, 
separate field coils, commutator and brushes, each of 
which elements involved the possibility of trouble. Of 
course, time and experience only could tell. Many 
new installations suffered from the defect that the ex. 
periment was made on a small scale and that the re- 
sults obtained therefore were not conclusive, but this 
certainly did not apply to the experiment of the Mit- 
ten Management. Electric braking had possibilities, 
but in view of the development of the air brake it was 
doubtful whether it would be used. 

K. C. Wood, engineer of an operating company in 
San Francisco, said they had been making experiments 
to determine the number of man-hours required to keep 
their vehicles on the streets, and they had found that 
the transmission and rear end accounted for a very 
considerable proportion of the total time. Their grades 
varied from 3 to 35 per cent and in the past one trouble 
with electric trucks had been that the motors were 
undersized. In future, he thought, the cost would be 
less with electrics. The electric brake, referred to as 
a dynamic brake, had a great advantage in that it calls 
for no expense. 

J. C. Clendenin gave some figures relative to the 
average speed of the gasoline-electric buses in service 
in Philadelphia. He said that in tests extending over 
a period of 30 days the gasoline-electric motorbuses 
maintained an average speed of 11.83 m.p.h., as com- 
pared with 8.9 m.p.h. for the straight gasoline buses, 
On this basis he calculated that in order to maintain 
a service with 2.1 min. intervals during: rush hours 
over a certain route it required 66 gasoline-electric 
buses, while to maintain the same schedule with 
straight gasoline buses required 88 vehicles.  Figur- 
ing the cost of the straight gasoline bus at $11,000 and 
that of the gasoline-electric bus at $13,000 the invest- 
ment required with the former would be $970,000 and 
that with the latter $860,000, a difference in favor of 
the gasoline-electric of $110,000. 


Fewer Crews Required 


With the mechanical drive buses eight extra men 
would be required all day and 22 extra crews at night. 

Mr. Guernsey said he had been associated in the 
tests made on the No. 102 bus. It had been found that 
on this the engine made 20 per cent fewer revolutions 
than in a car with mechanical drive over the same dis- 
tance. On the experimental bus it was found possible 
to operate the engine at considerably higher compres- 
sion without knocking. 

A. J. Scaife of the White Co. wanted to know why the 
author compared the weight per passenger of a Pull- 
man car with that for the bus, why he did not use the 
day coach for the comparison. He also asked whether 
it was not a mechanical crime to tear out about 200 
lb. in the mechanical drive bus and replace it by ap- 
paratus weighing 2200 lb. In reply Mr. Baldwin said 
he chose the Pullman car because he wanted to give the 
extremes in weight of equipment per passenger car- 
ried in transportation work. 

In summing up the discussion Chairman Green said 
he wanted to compliment the Mitten Management upon 
their enterprise in making the experiment possible. It 
was not hard to get engineers to design almost any- 
thing, nor manufacturers to build it, but it was mighty 
hard to get somebody to buy experimental equipment 
and especially to buy it in sufficient quantity to make 
the results absolutely conclusive. 
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iTransmission Session 








Engineers are interested in the development of an infinitely variable gear, 


but are centering attention on improvement of present type. 











lated to gearbox design along with some indica- 

tions of future trends were presented at the trans- 
mission session. While many engineers turn occasion- 
ally to the idea of the gearless transmission or infinite- 
ly variable gear, on the whole attention is being forced 
in the direction of improving the present conventional 
sliding gear type. 

One paper presented at this meeting discussed some 
of the unconventional types of transmission which have 
received attention both here and abroad. Another dealt 
with some of the problems of existing practice, particu- 
larly that of noise and its cure as suggested by a study 
of harmonics. Still another which was read in discus- 
sion of the latter, presented some of the manufacturers 
difficulties and developed the fact that the transmission 
is blamed for many noises which have their sources in 
other parts of the car. 

Discussion of the two latter papers revealed that many 
manufacturers have become cognizant of the fact that 
the gearbox is not solely responsible for all of the noises 
attributed to it and that while field for further develop- 
ment in gearboxes exists, this work can not be disso- 
ciated from the remainder of the vehicle. This fact 
pertains particularly to the question of noise. 

The chairman of the meeting was K. L. Herrmann of 
the Studebaker Corporation. During the course of the 
session, C. M. Manly presented the report of the Stand- 
ards Committee which was accepted by a unanimous 
vote. This report was published in AUTOMOTIVE IN- 
DUSTRIES of June 18, and was changed in but two details. 
The standards for insulated wire were reported back 
to the electrical division and the proposed limits on extra 
fine screw threads were withdrawn. 

Unconventional types of transmission, including the 


Piistea'to of present engineering practice as re- 
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DeLavaud, Constantinesco, Weiss and others were dis- 
cussed in the first paper by P. M. Heldt, who presented 
an analysis of why such devices, if demonstrated com- 
mercial successes, are attractive from the engineering 
ungle. In introduction he reviewed some of the earlier 
attempts toward the infinitely variable gear and showed 
that thermal efficiency, fuel economy and other factors 
would be improved materially by their use. The pres- 
ent day American car has an over-size engine and a 
very high gear ratio due to the demand for flexible top 
gear performance which is a substitute for some of the 
features of the variable gear. This paper is published 
in two parts, the first in AUTOMOTIVE INDUSTRIES of 
June 18 and the second on other pages of this issue. 


Buckingham Tells How 


to Reduce Gear Noise 


RANSMISSION noise is bound to be present to some 

extent in any mechanism which is transmitting power 
but this noise may or may not be objectionable. In 
most cases this noise has its source at the succeeding 
contacts of the gear teeth, although other factors such 
as the design of the case, bearing installations, etc., are 
relatively important. Gear noise can be modified and 
made less objectionable if the numbers of teeth on the 
years in the assembly are studied from the angle of har- 
monics. 

These were the outstanding points in the paper, “A 
Study of the Probable Source of Transmission Noise,” 
which was presented by Major Earle Buckingham of 
the Pratt and Whitney Co. An abstract of this paper 
follows: 

Noise is relative rather than absolute. Noise may be 
cefined as an unpleasant or objectional sound. This is 
certainly its definition as applied to transmissions. 

To reduce the noise of the gears, three courses are 
open. First, eliminate them. If this does not seem 
possible, the second step might be to reduce the amount 
of sound produced by them. A third step would be to 
change the quality of the sound produced from an un- 
pleasant one to an unnoticeable one if possible. 

There is but one method of reducing the amount of 
sound produced by gears. That is accuracy and smooth- 
ness of profile. Design may help some, but this design 
must be coupled with high class workmanship to secure 
results. The search has been made for many years and 
still continues, for some form of modification of tooth 
profiles that will obviate the need of accuracy. This 
search has been fruitless in the past and probably al- 
ways will be. If such a modified form should be dis- 
covered, it will alsa be found that this modification must 
be as accurately formed, and the spacing of the teeth 
must be as nearly perfect. 

There are four general characteristic sounds pro- 
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duced by gears. One is an intermittent clicking or irreg- 
ular growl caused by poor spacing or irregularly formed 
profiles. Another is a pulsatitng growl or run-out sound 
caused by eccentricity. The third is a high pitched 
squeal caused by rough surfaces. The remedy for all 
these three is accuracy and better workmanship. 

The fourth is a tone which depends upon the pitch 
and speed of the gears. For example, if a pair of gears 
are running at such a speed that 435 teeth come in con- 
tact every second, a tone corresponding to middle A on 
the piano will result. If a coarser pitch is substituted, 
the tone will be lower. If a finer pitch is used, the tone 
will be higher. If the speed of the original pair is in- 
creased, the tone will also be higher, and when the speed 
is reduced the tone is lower. This change in tone is 
very noticeable when a car is accelerated in low or sec- 
ond gear. 

When driving in gear, two pairs are engaged. This 
gives a double tone which may be harmonious or dis- 
cordant, depending upon the ratio between the numbers 
of teeth on the gears on the countershaft. These re- 
volve together, and the number of meshes or tooth- 
engagements per unit of time depends entirely upon the 
tooth-numbers of these gears. 

The following ratios give pleasing combinations of 
sound or tones: 

5:6 minor third. 
4:5 major third, 
2:3 perfect fifth, 
2:1 octave. 


By keeping the numbers of teeth of the gears on the 
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countershaft to these ratios, we can avoid certain un- 
pleasant tones. For example, if the constant mesh gear 
has 30 teeth and the second speed gear has 25 teeth, 
the combined tone will be a minor third as the ratio is 
5:6. If the second speed gear has 24 teeth, the com- 
bined tone will be a major third. If the low speed gear 
has 15 teeth, the combined tone will be an octave, etc. 

Accuracy in production and care in the design of the 
gears alone will not insure a quiet transmission. The 
shafts which carry these gears must be sufficiently rigid 
to hold them in their proper operating positions, else 
the benefits of good gears may be entirely lost. In 
general, transmission design in this particular hangs 
very close to the trouble point where it has not over- 
stepped it entirely. — 

Some sound is inevitable where power is trans- 
mitted through gears. The amount of this sound may 
be small, yet the shape and size of the transmission 
case may be such that there will be much more sound 
outside of it than originally started from the inside. 
One of the easiest things to accomplish is to make 
an effective “loud speaker” out of a tranmission case. 
Here the size and shape of the case plays an impor- 
tant, yet unrecognized part. Large flat surfaces, al- 
though the easiest to draw, should be avoided. 

Another factor that enters into this problem is that 
of lubrication. As far as lubrication alone is involved, 
the conventional method of filling the transmission case 
with oil gives entirely too much. In general, gears suf- 
fer more from too much lubrication rather than from 
too little. On the other hand, this large quantity of 
oil may tend to act as a soft pedal on the vibrations of 
the case itself, and thus serve one useful purpose. Only 
the fact that the faces of the gears are narrow prevents 
this practice from doing more harm than good. Double 
or triple the width of the faces of these gears, then the 
heat generated by forcing this oil out suddenly from 
between the meshing teeth cf the gears will soon raise 
its temperature to a dangerous degree. 

All moving parts are potential sources of noise. This 
would bring the bearings under suspicion. Bearings 
may be noisy either because of faults of their own, or 
because of external conditions such as improper mount- 
ing or alignment which do not give them a fair chance. 
In addition, the submerged lubrication with which these 
bearings must usually run, seldom assists to help them 
attain their best operation. 

In addition to its own sins, transmission cases some- 
times confess the faults of other units, acting as a 
sounding box for vibrations transmitted into it by the 
propeller shaft from the rear axle. Gear teeth form a 
loose connection which is very favorable to the trans- 
fer of vibration into sound. This in turn amplified by 
the transmission case, often produces a result which is 
both unpleasant and objectionable. 


Plexico Gives His Ideas 


In discussion of this paper, R. S. Plexico of the War- 
ner Gear Company, presented a brief paper in which he 
zgreed with the points set forth by Major Buckingham. 
In addition he stated that gear manufacturers are watch- 
ing developments in variable speed gears, but necessar- 
ily their attention is concentrated on the problems of 
the present design. 

Gear grinders and similar equipment are not the solu- 
tion of quiet operation but the entire program from the 
forge shop to the final operation must have the most un- 
ceasing attention. Mr. Plexico inferred that in his 
opinion the gear grinder serves more or less as a Ssal- 
vaging instrument and is subject to the same difficulties 
as all of the balance of machine equipment in the shop. 
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A high standard of workmanship as related to the ef- 
forts of each individual in the line is the outstanding 
factor. 

As related to the harmonic attack on gear noises, his 
work has been subject to variation depending on the 
balance of the car as one result is apparent on the test 
stand and something entirely different is found after 
assembly in the car. Much noise is set up by vibration 
arising in other members which are in synchromism 
with the instantaneous rate of tooth engagement. The 
gear case should preferably be made of cast iron rather 
than aluminum as the latter material is more resonant. 

Adaptation of the methods of the acoustical engineer 
may result in the installation of noise dampening ma- 
terials in or around the gearbox. Some improvement 
can be made immediately by facing the lower sides of 
the floor boards with Celotex. 

Lighter oils were recommended for gearboxes by Mr. 
Plexico with a liberal sump below the gears and the oil 
level should be given careful study. Oil swish in many 
gearboxes produces a mechanical sound which is con- 
fused with gear noise. Among the external influences 
which affect gear noises may be included the engine, 
clutch, universal joints and propeller shaft and the rear 
axle shafts and gears. The pressed steel brake drum 
located on the backs of some transmissions is a common 
offender and should be made of a casting and balanced 
very carefully. 

Some discussion was offered in favor of the midships 
transmission mounting as a noise reducing method, al- 
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K. L. Herrmann, 

Studebaker Corp. 

of America, pre- 

sided at the 

transmission ses- 
sion 





though E. S. Marks of Franklin and K. L. Herrmann of 
Studebaker stated that the change from this arrange- 
ment to the bell housing construction had demonstrated 
the reverse to be the case. Mr. Marks told also how 
transmission problems had been reduced greatly by the 
installation of a flexible fabric connection in the clutch. 

A Warner-McCarrell constant mesh gear set was ex- 
hibited at the session and slides of the mechanical gear 
shift developed by the United States Automatic Gear 
Shift Company, were shown. 
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‘Noise Investigation Session 








Three aspects to the problem of sound in automobiles, psychological, physical 
and physiological, declares J. H. Hunt. 














T the first professional session of the meeting, on 
Tuesday evening, H. C. Snook of the American Tele- 
phone & Telegraph Co., gave an illustrated talk on the 
measurement of noise and its application to the problem 
of quieting automobile parts. J. H. Hunt of the General 
Motors Research Co., presided at the meeting. 

Mr. Hunt said there are three aspects to the problem 
of noise in automobiles. There is the physical aspect of 
sound, the physiological aspect and, finally, the psycholog- 
ical aspect. That sound is a physical phenomenon is as 
well known as is the fact that it has physiological effects, 
but the psychological aspect is no so evident, and so Mr. 
Hunt made clear what he referred to by saying that when 
you cannot get rid of noise in your car by studying the sub- 
ject from the physical and the physiological points of view, 
you try to “sell” it. For instance, some years ago one 
maker of cars who evidently did not succeed in getting his 
front end gears as quiet as desirable, advertised their 
“aristocratic hum.” 

Mr. Snook had with him considerable apparatus by 
means of which he could produce sounds of various tones 
and various intensities. By means of an electric oscillo- 
graph and a system of revolving mirrors he could project 
the wave of the note or sound on the screen. A high note, 
of course, produced a wave of short wave length, and a low 
note a wave of greater length. The irregular waves cor- 
responding to the various vowels and consonants were 





H. C. Snook, American Telephone and Telegraph 

Co., demonstrated how noise can be measured. 

The instruments which he used in connection 
with his talk are shown here 


shown, as well as the waves of speech. Varying the in- 
tensity of the sound resulted in a variation of the ampli- 
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tude of the waves, the wave length remaining the same. 

Various other sound phenomena also were demonstrated, 
such as variation of the intensity from point to point in 
the room due to interference of the direct and reflected 
sound waves, and the masking of a sound of a particular 
pitch by a more intense sound of a different pitch. 

Mr. Snook also went at some length into the mechanism 
of the human ear and explained that the acuity of hearing 
is not the same in any two individuals nor for the same 
individual for any great length of time. In fact, it varies 
from day to day. Curves of the sensitiveness of the organs 
of hearing of different individuals to sounds of different 
pitch were shown, and it was suggested that all measure- 
ments of sound in which the hearing function actually 
played a part should be made by means of calibrated ears. 


Measurement Based on Energy 


* Mr. Snook said measurement of noise should be based 
on the energy which is diffused. There are four principal 
methods of measurement. The first consists of the direct 
measurement of the electric energy generated by the sound 
waves falling upon the diaphragm of a microphone; the 
second is based on the masking principle in conjunction 
with audiometric apparatus; the third is based on the use 
of the eav and attenuation of the sound to the lowest limit 
of audibility; the fourth is based on the substitution 
method, comparisons being made either by means of the 
ear or by electric apparatus. The author said the main 
point he wanted to bring out was that apparatus and tech- 
nique had been developed which permitted measurement 
of both the loudness and the character of sound. 

T. V. Buckwailter of the Timken Roller Bearing Co., 
when called upon to discuss the paper, said his firm at 
times has had difficulty in making bearings satisfactory 
from the noise standpoint. If the pitch of the bearing is 
in synchronism with the part on which the bearing was 
mounted, trouble in the form of noisy operation generally 
results. 

He thinks that even the sculpturing on the threads of 
certain makes of non-skid tires was one of the fundamen- 
tal causes of noisy operation. They would have a certain 








i. V. Buckwalter, chief engineer, Timken Roller 
Bearing Co., had something to say about chassis 
and engine noise as well as about highway safety 
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J. H. Hunt, General Motors Research Corp., was 

nominated for first vice-president of the Society. 

He also presided at the Noise Investigation Ses- 
sion on the opening night of the meeting 


period of noisy products and then all at once the noise 
would stop, and they had no means of telling what caused 
the noise and what caused it to disappear. They there- 
fore undertook the development of a noise measuring ap- 
paratus of which Mr. Firestone had given a description 
before the S. A. E. A noise insulator was used which ex- 
cluded all extraneous noises. 

Noises, of course, proceed from various parts of the 
car, and as the more noisy ones are rendered quiet the 
noises of other parts become more pronounced and more 
objectionable. Thus, as gears are improved with respect 
to silence of operation, the bearings also have to be made 
better. 

A Limit to Accuracy 

There is, of course, a limit to the degree of accurary 
which can be maintained in commercial products, Mr. 
Buckwalter pointed out. Very high accuracy may be ob- 
tainable in a Johansson gage block—a chunk of steel a 
fraction the size of your little finger, which sells at around 
fifteen dollars, but at the prices obtainable for commercial 
bearings it is impossible to go anywhere near that far in 
the matter of limits of accuracy. 

The device referred to has now been in practical use for 
about a year and has proved entirely satisfactory. Ap- 
proximately fifty thousand bearings per day are inspected 
with it. Mr. Buckwalter said he could now put his finger 
on any cause of noisy operation almost immediately, 
whereas formerly he would flounder around in looking 
for it. 
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Problem of acquiring better control of motion is approached from two 
angles in papers presented by F.C. Mock and R. W. Brown. 











ment of riding quality were approached from two 
entirely different angles by the two speakers at this 
session. 

F. C. Mock, the first speaker, whose paper was “Ele- 
mentary Dynamics of Automobile Spring Suspensions,” 
applied a considerable amount of mathematical and 
graphical solution to the characteristics of motor car 
springs and reinforced his conclusions with demonstra- 
tions by simple models, the apparatus consisting of a 
framework on which a rod with adjusted weights was 
supported by coil springs. Variations in the displace- 
ment of the weights and the strength of the springs were 
effected and by means of a tripping device the action of 
the car in passing over a road obstruction was simulated. 
Particular stress was placed on pitching action and the 
effect of dampening devices. 

In the second paper, “Riding Qualities of Motor Ve- 
hicles,’ which was presented by R. W. Brown of the Fire- 
stone Tire & Rubber Co., the need for combination of 
mathematical, experimental and road research was indi- 
cated, as the action in passing over obstructions does not 
always follow harmonic curves. Mr. Brown continued by 
going over the instrumentation field thoroughly and ex- 
plained the construction and operation of improved types 
of accelerometer, oscillograph and chronograph, and 
showed how these might be applied in the laboratory and 
on the road. Accelerometers and other instruments re- 
quire a high natural frequency and close limits of accu- 
racy if their results are to be subjected to any sort of 
thoroughgoing mathematical analysis. E. P. Warner of 
Massachusetts Institute of Technology presided at the 
meeting. Discussion of the papers was not undertaken, 
due to the lack of the necessary time. 


[ine problems incidental to the study and achieve- 


Improvements Suggested 
for Spring Suspensions 


HE papers of Mr. Mock and Mr. Brown are abstracted 
as follows: 

The accelerometer consists of a group of pivoted 
weighted arms lying in a horizontal plane, held upward 
against stops by springs whose tension exceeds the 
weights of the levers in a definitely graduated order of 
percentage. When each arm makes contact through its 
stop, it completes an electrical circuit through a light 
bulb. When the device is subjected to upward vertical 
acceleration, the force of acceleration is indicated by the 
humber of bulbs which flicker. Eight bulbs were used 
and the instrument was graduated so that these bulbs 
Indicated respectively accelerations of 0.3, 0.4, 0.5, etc., 
up to 1 times the force of gravity. 

An indicating accelerometer, however, can only give a 
relative idea of riding comfort, from our observations. 
An upward acceleration of 0.6 gravity is practically always 


uncomfortable, but below this value the rate of change of 
acceleration, that is, the rate of change of force against 
the passenger, seems to make a considerable difference. 
On long swinging bumps an upward acceleration of 0.5 
gravity is not uncomfortable, while on short choppy jolts, 
of the type experienced with high pressure in the tires, 
high internal friction in the springs or incorrect types of 
shock absorbers, an upward acceleration of 0.4 gravity 
may be definitely unpleasant. The same acceleration is 
less discomforting with balloon tires than with high pres- 
sure tires. 

The primary displacement of a spring from its normal 
position is forced by road inequality and occurs during 
the time the wheel is passing over this inequality, at the 
rate indicated by the road profile and spring character- 
istics. But the return to and past normal position tends 
to occur at a fixed rate or period per unit time. 

The action of an automobile body sustained on front 
and rear springs is much more complicated. Both front 
and rear springs are in equilibrium at all times as regards 
the direction action of gravity and as each road inequality 
encounters only one axle at a time, the acceleration force 
imparted to the spring develops a turning movement or 
pitching effect. 

The deflection which a frictionless spring will yield 
under any given acceleration of a known weight bears the 
same relation to its initial deflection under that weight as 
the rate of acceleration mentioned bears to the acceleration 
of gravity. Or, in other words, 


Yield 


Initial Deflection 
Acceleration : 


Gravity 


The initial deflection is, therefore, a measure of the flexi- 
bility or yield per acceleration. In the present treatment 
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F’. C. Mock, General Motors Research Corp., ex- 
plained the elementary dynamics of spring sus- 


His demonstrating apparatus also is 
shown 


pension. 
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references to the flexibility may be interpreted literally 
as the initial deflection in inches standing still under load. 

Custom has favored a sort of reserve spring bumper 
construction, to give a somewhat stiffer spring action 
during the last part of the allowable deflection. It would 
seem that the use of such a bumper raises rather than 
lowers the strains upon the car. 

At very low speeds on large bumps of abrupt rise the 
difference between springs of different flexibility becomes 
sensible as regards length of sway and striking the 
bumper. At speeds above 10 m.p.h. the difference in these 
characteristics is based more upon the relative flexibility 
of the front and rear springs and the weight distribution 
than upon the characteristics of the actual spring. 


How the Action Varies 

For a given road inequality: 

1. The upward force against the body and the rate 
of increase of pressure against the passengers 
vary inversely with the flexibility of the spring. 

2. The upward force against the body is increased by 
the amount of friction in the suspension system 
opposing travel of the axle from its normal or 
neutral position. The presence of this friction 
results in a sudden rate of increase of rise of 
pressure against the passenger at the beginning 
of the road rise. 

3. The body displacement is greater and the energy 
gained by the body greater as the spring is made 
stiffer. 

4. Above 15 m.p.h., within the range of action of the 
spring, the upward force increases but slightly 
with the speed. 

5. Above 15 m.p.h., the energy absorbed in the spring 
(force times distance) is substantially in in- 
verse proportion to the flexibility of the spring; 
below 15 m.p.h., the energy received by the less 
flexible spring is greater but not quite in in- 
verse proportion to the flexibility. 

6. The effect of friction limiting spring action is to 
increase the energy impressed upon the body 
while but slightly decreasing the energy stored 
in the spring, above 15 m.p.h.; below 15 m.p.h., 
the percentage of energy stored in the spring is 
more definitely decreased. 

7. The force and rate of application of force, in a 
dip in the road, increase markedly with either 
stiffness or friction in the spring. 


The counter spring, acting in a reverse direction of the 
‘main spring, has sometimes been proposed as a means of 
controlling the recoil. It has been employed in the form 
of flat leaves on top of the master leaf of the spring, as 
a tension helical spring, also sometimes concealed in or 
disguised as a shock absorber. The normal or standing 
position is changed from that of the main spring alone 
and the action of the spring with this addition becomes 
stiffer than of the main spring alone. 

Auxiliary springs, to be used in series with the main 
vehicle springs, have been employed, most frequently in 
forms suitable for application to small cars by the indi- 
vidual owner. According to theory and the writer’s ob- 
‘servation, the flexibility and oscillation period of a com- 
bination of springs in series are the same as of a single 
‘spring with the same initial deflection, the frictional effect 
being a matter of whatever frictional force times distance 
occurs in the oscillation. 

Though not treated analytically, it may be noted here 
from observation that too free motion in cushion springs 
may be highly objectionable. It is not practical to make 
‘these springs long enough to have a low period and their 
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recoil, to whatever extent it can operate by itself, can 
easily be unpleasant. Furthermore, any considerable am- 
plitude of cushion spring movement gives unpleasant 
chafing against the back of the seat. 

A body suspended on two springs in parallel behaves 
quite differently than when suspended upon one, particu- 
larly when the springs are attached at widely separated 
points. Any displacement of the body is apt to meet a 
varying reaction from the two springs with the result 
that a pitching or oscillating motion is set up. 

The pitching periodicity is mainly determined by the 
flexibility of the front spring. Certain authorities on 
spring suspension have recommended the use of a stiff 
front spring to cure pitching on the road, claiming that 
the stiffening effect on the suspension could be compen- 
sated for by making the rear spring more flexible. I have 
checked this on two different cars and have found that 
making the front spring stiffer gave a peculiar choppy 
motion, most noticeable to the passenger in the front seat. 

Analysis and model both show that the pitching would 
be a minimum if the weight were concentrated at the 
points of attachment of the springs, and presumably this 
is the distribution which the designer should attempt to 
achieve, so far as circumstances permit. The writer has 
worked from the model to full size cars and back again 
enough to be personally convinced that with practically 
any weight distribution the pitching can be held within 
comfortable limits by proper selection of the front and 
rear spring flexibilities. 

From the analysis previously made with simple springs, 
it would seem that the effect of internal friction in a 
spring, or in friction opposing the natural deflection of 
the spring, would have the effect of increasing the initial 
angle of the pitching motion. 


Suggested Improvements 


The foregoing analysis would point to the conclusion 
that our spring suspensions might be improved by the 
following procedure: 


1. Increase the spring and tire flexibility as neces- 
sary to bring within comfortable limits the up- 
ward shocks received on average road inequali- 
ties. 

2. Reduce the internal friction of the spring to less 
than 10 per cent of the static spring load, and 
provide means to guard against this friction in- 
creasing in service. 

3. Proportion the front and rear spring flexibilities 
according to the weight distribution of the car, 
so as to reduce the pitching amplitude and rate 
to within limits of comfort. 

4. Adequate provision for absorption of spring recoil. 

5. Avoid too free spring motion in seat cushions. 


All of these recommendations will probably meet gen- 
eral approval except that of more flexible front springs. 
In practically every motor car factory light front springs 
have been tried at one time or another, yet they have 
seldom been adopted. Following are possibly some of the 
reasons why: 


1. Effect upon steering. 

2. Lack of proper recoil absorption. 

3. Striking the bumper, insufficient room for spring 
action. 

4. Wheel shimmy. 

5. Increased wear on shackle and steering joints. 

6. Failures due to using too short a spring and stress- 
ing the metal too highly. 


Along with the question of direction on spring recoil 
absorption is involved that of magnitude. The magnitude 
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of force stored in the spring is greater during a displace- 
ment in one direction only, because in the latter there is 
some recovery of energy. If the friction is too great, the 
springs will be too long in recovering their normal posi- 
tion. The greatest amplitudes of spring action usually 
occur as the result of hitting a road disturbance when the 
spring or springs have previously been deflected to a posi- 
tion of considerable strain, and this is ocaasional and 
unusual. A recoil absorbing device having a capacity, 
force times distance, equal to one-third the work, force 
times distance, of the various spring displacements en- 
countered, will hold the car satisfactorily in practically 
all emergencies; more capacity than this is apt to give too 
slow a spring return rate. 


Applied Only During Recoil 


As the friction needs to be applied only during spring 
recoil, which tends to take place at a certain natural rate, 
the friction work need only be coordinated with the spring 
displacement energy and not necessarily upon the road 
profile or speed. 

Various graduated friction recoil checks or “shock ab- 
sorbers” have been placed on the market, embodying one 
of these forms of regulation (a) friction graduated by 
direction, and by position of axle relative to body, and 
(b) friction graduated by direction and by velocity. For 
estimation of the merits of these devices, the writer would 
recommend actual trial rather than the claims made in 
their advertising literature. 

The analysis of a movement or displacement occurring 
even under the simple ideal condition is somewhat com- 
plicated. Such an ideal condition is occasionally approxi- 
mated on the road. Take, for instance, a comparatively 
smooth pavement crossed at an angle by a railroad, the 
rails extending some distance above the average pavement 
surface. The vehicle passing over such a road obstruc- 
tion will undergo a simple displacement as each wheel 
passes, the only difference from the case described being 
that the time between displacements occurring as suc- 
cessive wheels encounter the obstruction will be too small 
to permit the disturbance caused by the displacement to 
die out. Hence, interference from the displacement oc- 
curring on one wheel will occur on the displacement of 
the immediately succeeding wheel. These may or may 
hot be in phase. Hence, the total resulting displacement 
of the vehicle body may be either greater or less than if 
only one wheel passed over the obstruction. The natural 
Vibratory period of the tires, the front springs and the 
rear springs are largely responsible for the continuance of 
arge amplitude displacement affecting the entire vehicle 
When passing over obstructions similar to the railroad 
‘rossing mentioned. The coefficient of damping of the 


R. W. Brown, Firestone Tire & Rubber Co., talked on “Riding Qualities of Motor Vehicle.” His discussion 
was interspersed with demonstrations, the apparatus for which is shown here 





tires and springs also appreciably affects this factor. It 
is the interrelation of these various displacements result- 
ing from the more elastic members of the vehicle—that is, 
tires and springs—which causes the condition commonly 
known as galloping. 

If the results of a riding qualities investigation are to 
be kept sufficiently simple for practical usage, it is neces- 
sary to confine investigation to a definite condition or at 
least a definite set of conditicns, which can best be done 
by the placing of an artificial obstruction upon the 
smoothest roadway obtainable. This, given reasonably 
constant road conditions and successive tests with varia- 
tions of only one factor, gives results with satisfactory 
accuracy. A large, heavy cast iron drum is mounted on 
massive bearings. On the outer surface of the drum is 
bolted the desired artificial obstruction. A conventional 
chassis is arranged so that the rear wheels run on and 
drive the drum. 

Measurements of the displacements obtained during the 
first of such a series of tests provide data for elaborate 
mathematical analysis. However, it has been found that, 
except in the simpler cases, mathematical analysis with- 
out accurate measurements of displacements is of slight, 
if any, value. This is largely due to the lack of con- 
formity of the displacement to any definite wave form. 
For the determination of the relative riding qualities of 
tires or springs, it now appears that sufficiently precise 
results may be obtained from the measurement of vertical 
displacement and accelerations occurring on the displace- 
ment curve, supplemented by observation of the interrela- 
tion of the four tires or springs under actual road service. 

While the method of producing simple harmonic motion 
is an excellent laboratory means of accelerometer calibra- 
tion, its application to displacements actually occurring 
on the road is very limited, as these actual displacements 
do not follow the curve of harmonic motion with sufficient 
precision to justify mathematical analysis on this basis. 
This again emphasizes the desirability of measuring di- 
rectly displacement and acceleration. 


Forces of Displacement Curve 


From the fundamental formula, Force = Mass * Ac- 
celeration, and knowing the sprung and unsprung weights, 
it is seen that the forces acting at any point of the dis- 
placement curve are the algebraic sum of the unsprung 
weight multiplied by its acceleration and the sprung 
weight multiplied by its acceleration. Computation of 
forces in this manner requires the accurate recording of 
two accelerometer records on one chart to one time scale. 

The Bureau of Public Roads (Department of Commerce, 
Washington, D. C.) in conducting road impact tests, has 
substituted for the accelerometer mounted on the sprung 
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load or the frame of the vehicle calibration of the vehicle 
spring and measurement of the spring deflection. 

The purpose of an accelerometer is to record the ampli- 
tude of acceleration in reference to time, with a sufficient 
degree of accuracy to meet the purpose in hand. This 
requires an instrument which will not only record a maxi- 
mum amplitude but which will follow the actual wave form 
of the acceleration which is being recorded with the same 
degree of accuracy that it records the maximum ampli- 
tude. It has been shown that in arriving at a comparison 
of riding qualities it is necessary to consider time as well 
as vertical displacement and vertical acceleration. Hence, 
the instrument must be so constructed as to record time 
with the same degree of accuracy that it records the am- 
plitude of displacement or of acceleration. Since the 
cyclic displacements or accelerations occurring when the 
vehicle passes over an obstruction on the road are of com- 
paratively short period and since numerous high fre- 
quency vibrations occur in both the axle and in the frame, 
due probably to gear and motor vibration, it is believed 
that the following two essentials must be incorporated in 
design of instruments if they are to be of practical value 
in determining riding qualities: 


1. The natural frequency of free vibration of the in- 
strument must be not less than 3 and preferably 
more times than that of the frequency of the 
displacement or acceleration to be measured. 

2. A relatively high coefficient of damping must be 
provided to minimize the effects of the high fre- 
quency vibration having a period close to that 
of the instrument. 


In the development of instruments for any purpose, it 
is desirable, wherever possible, to adapt apparatus of 
known characteristics to the purpose in hand. On this ac- 
count the use of an oscillograph for recording is desira- 
ble, as its characteristics and operation are well known. 

The desirability of electrical or optical construction, or 
both, as the means of recording acceleration is evident. 
Fortunately, both optical and electrical recording instru- 
ments are quite well developed. Hence, research work in 
instrument development can be concentrated on the con- 
struction of the actuating portion of the instrument. 

The electrical method has the distinct advantage of per- 
mitting integrating amplitude and time. This opens a 
distinct line for future research work to develop a com- 
pact, rugged integrating instrument, suitable for portable 
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use under any desired road conditions. Since the time 
element is of importance in the determination of riding 
qualities, any totalizing apparatus, to be of practical 
value, must be arranged to integrate the two variables, 
acceleration and time. 

A special chronograph has been arranged for recording 
simultaneously two vertical displacements on a paper 
chart traveling at constant high speed, with provision 
made for recording time directly on the chart and ar. 
ranged for remote operation. 

The chronograph consists of two vertical cylinders ar. 
ranged parallel to each other and also parallel to a roll of 
instrument paper secured by friction devices on a third 
upright cylinder, the paper being 10 in. in width and hay- 
ing perforations at the edges and so arranged as to be 
driven by one cylinder and to wind up on the other larger 
diameter cylinder by means of an overrunning friction 
clutch. In order to use the minimum paper, the driving 
clutch, the pencil release mechanism and the electrical 
circuits to the two magnets are arranged to be started 
simultaneously by the closing of a single switch. Incident- 
ally, this chronograph has proved very valuable in the 
study of various displacements occurring at high fre- 
quency and where remote control of the instrument is 
essential, one specific example being in the investigation 
of displacement occurring in the steering difficulty known 
as “shimmy.” 

An accelerometer constructed from carbon stacks with 
its recording oscillograph is in service now. The actu- 
ating element when being accelerated varies an electric 
current by changing the resistance of a stack of thin car- 
bon plates. The electric variation is recorded by an os- 
cillograph. Three records may be obtained simultaneously 
on the same film. A conventional oscillograph is used to 
record the resistance variations of the carbon stacks. A 
true record of the acceleration time curve is thus obtained, 
By actual determination the natural free period of this 
accelerometer was found to be 360 cycles per second and, 
while not as high as might be desired, is sufficient to 
reduce errors from this cause to well within 2 per cent. 

In the selection of an accelerometer for measuring 
riding qualities, preference should be given instruments 
which are adaptable to easy and rapid calibration. Often- 
times it is more desirable to use an instrument of inferior 
accuracy and calibrate it both before and after the test, 
rather than an instrument having a high accuracy but of 
such construction that calibration is exceedingly difficult. 





O scientist would consider Judge as 

an authority on science, however 
much he might enjoy its humor. 

No engineer would be influenced by 

engineering discussions in the newspaper. 

No automobile owner reads trade news 


for consumer information. 








Every Field Has Its Authority | 


No automotive dealer examines general 
media for automotive news. 

“very man to his trade and every trade 
to its publications. 

Reaching the trade through the trade | 
press is reaching the user through his 
authority. 
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Automatic Gear Shifts 


HERE is considerable likelihood that one of the 
1 next improvements in passenger cars that will 

achieve popularity will be the automatic gear 
shift. This in itself is no new device, but that ap- 
plied also to the four-wheel brake in 1922. All these 
movements toward the elimination of the few re- 
maining defects of the motorcar naturally spring 
from small beginnings and they require a consider- 
able amount of pioneering and then a combination of 
favorable circumstances to insure their commercial 
success. 

Undoubtedly the necessity for frequent gear shifts 
when driving in congested traffic is one of the few re- 
maining deficiencies of the automobile. To simplify 
the mechanical problem it may be that only the 
change over from high to intermediate gear and vice 
versa, will be made automatic, as it is figured that 
all driving, even in congested traffic, can be done on 
these two gears. If this concession is made to gear- 
shift designers they can do away even with the select- 
ing lever, heretofore considered necessary. 

By the use of a mechanism somewhat similar in 
principle to that employed in the chain type of elec- 
tric lamp socket, one depression of the clutch pedal 
will result in shifting from high to intermediate, and 
the next in shifting from intermediate to high. Thus 
the operator’s hands are left entirely free for steer- 
ing and signalling and for possible application of the 
emergency brake. Moreover, the front compartment 
can be readily cleared of obstructing levers. 

With weaknesses in motor mechanism removed 
one after another, the few remaining ones naturally 
stand out the more prominently, and they practically 
challenge the designer and inventor. Various im- 
provements in transmission elements during the past 
few years have made easier the solution of the prob- 
lem of shifting automatically. Reduction of the spin- 
ning weight of the clutch-driven member is one, and 
better guiding of the sliding pinions another. Several 
of the large transmission makers have designs for 
automatic gear shifts all ready and are awaiting a 
favorable opportunity to “spring” them. 


Storms on the Coast 


OW many manufacturers are as familiar with 
the problems and conditions of selling automo- 
biles on the Pacific Coast as they ought to be? 

The question is prompted by a survey of our mail 
from the Pacific Coast over a period of time. Fre- 
quently when we hear from the Coast, a dealer or dis- 
tributor is disturbed, either about the merchandis- 
ing situation as its exists out there or about the 
treatment accorded by manufacturers to retailers 
and wholesalers in that territory. Very often the 


——_ sg 


tone of the letters is bitter. Hurt feeling and harsh- 
ness, rather than mere difference of opinion is indi- 
cated in many instances. 

One dealer’s state of mind is indicated by the state- 
ment that “so long as the dealers are not organized 
to stand up against the greed of the manufacturers 
and against the abuse of the public, no change will 
come.” 

Whether or not the kicks made by Pacific Coast 
men are just is one question. But the big point is 
that a psychological situation exists under which con- 
structive cooperation is difficult. 

Probably closer relationships and better knowledge 
of mutual problems would help matters. Changes 
of policies and methods may be necessary in certain 
instances. In any case, definite study of relationships 
with the Pacific Coast automotive trade would seem 
likely to yield worth-while results. 


Poppet Valve Standardization 

GOOD example of the effects of the inroads of 

specialists into the field of engine parts manu- 
facture is afforded by the proposal to further stand- 
ardize poppet valves. There is a standard on poppet 
valves at the present time, but it covers only com- 
paratively few dimensions, viz., minimum valve head 
diameter (for a certain throat diameter), valve stem 
diameter, angles of bottom surface of valve head and 
of valve seat, and dimensions of screw driver slot. It 
is now proposed to standardize twenty different di- 
mensions, with minimum and maximum values for 
about one-third of these. Apparently the only two 
dimensions which remain unstandardized are the 
radius of curvature of the valve head top surface and 
the length of the stem. 

As long as practically every engine manufacturer 
made his own valves there was little advantage in 
standardizing design, but the introduction of new 
valve materials which are difficult to forge and diffi- 
cult to machine has resulted in the building up of a 
specialized valve industry, and the specialist, supply- 
ing his product to a considerable number of car or 
engine manufacturers, naturally desires to see varia- 
tions in design cut down to a minimum, as this per- 
mits him to reduce his equipment and also makes it 
easier to work on stock. 

Variety in general design and preferences of engi- 
neers are taken care of by giving standard dimensions 
for two forms of valve head and three forms of valve 
tip. Evidently it is not the plan of the Engine Sub- 
committee of the Standards Committee, which has 
this matter in hand, to eliminate any current type of 
poppet valve but to standardize the dimensions of the 
different types as far as practical. There seems to 
be no reason why this proposal should not meet with 
the approval of the interested industries. 
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Output and Sales Continue at Higher Levels Than 
in Former Years—Lull in Price Cutting— 
Discount Most Rumors of Mergers 


NEW YORK, June 24—Automotive production and sales continue at a 


high level for this time of year. 


it has not been nearly so abrupt as in former years. 


Although the seasonal decline is under way, 


Several of the factories 


are still producing at capacity, in response to the demand from the field. 
Fewer of the plants have closed down this month for the taking of inven- 
tories and to prepare for new models than is customary in the early summer. 


A lull in the wave of price-cutting has 
developed. The possibility of further re- 
ductions has not been eliminated, but 
the fact remains that most of the large 
producers have adhered to their present 
lists. These companies have their prices 
at a level based on costs plus a fair 
profit, and they are already producing 
in such large quantities that they have 
little to gain from the larger volume 
that might come with reductions. Lower 
prices, for such concerns, will depend on 
the course of the equipment and material 
market, and no important reductions in 
costs are looked for in the immediate fu- 
ture. 


Merger Believed Impending 


Most of the merger reports that have 
animated Wall Street in recent days are 
discounted in responsible automotive cir- 
cles. One of the rumors, however, ap- 
pears to have a good foundation, and 
the formal announcement of the trans- 
action would cause little surprise. In 
general it may be said that the enor- 
mous cost of consolidations is a deter- 
rent of major importance. The intangi- 
ble assets, including good will, that go 
into the selling price of a company are 
more valuable when the company is an 
independent producer than when it is 
merged. 


Watch Used Car Stocks 


With the season of keenest competi- 
tion approaching, the manufacturers are 
devoting especial attention to time sales 
and used cars. Dealers in some sections 
of the country are showing a disposition 
to grant more liberal selling terms than 
are considered economically sound, and 
the factories are keeping a close check 
upon the activities of their retailers in 
this part of the business. At this season 
of the year, also, used car stocks are apt 
to show a tendency to increase, and vigi- 
lance on the part of the producers be- 
comes a matter of prime necessity. 

The parts and accessory business is 
very good. May sales were ahead of 
April, and June is continuing at a high 
rate. Slight recessions in sales of orig- 
inal equipment to automobile manufac- 
turers are noted currently, but they are 
well ahead of this time a year ago, and 
the outlook is unusually favorable for 
this season. 








Du Pont Move Shows 


Interest in Motors 


Stock Market Has Dull Week— 
Pierce-Arrow Declines Fol- 
lowing Announcement 


NEW YORK, June 25—The stock mar- 
ket of the week has been a dull and wit- 
less thing. The inertia of the summer 
is upon it, and with many important fac- 
tors still to be determined, the larger 
interests in financial affairs apparently 
are allowing prices to drift at the whim 
of professional traders. 

Of greatest interest, perhaps, to the 
automotive industry was the advance in 
General Motors issues just prior to and 
succeeding the announcement of the dec- 
laration of a 40 per cent stock dividend 
by the duPont company. The direct ef- 
fect upon General Motors was to be found 
in the increased valuation placed upon 
the common stock of that corporation by 
the duPont organization. This latter 
company held General Motors common 
stock, which was carried on its books 
at $55,589,160, equivalent to about $42.35 
per share. This valuation was increased 
to $70 per share. It was not unnatural 
for a sceptical Wall Street to express 
the opinion that the increased valuation 


was for the purpose of assisting in the 


distribution of duPont stock. 


Tribute to G. M. Growth 


General Motors Corp. itself carries 
its common stock on the balance sheet 
at the end of 1924 at $50 per share. 
Statisticians figure the book value of 
this stock, as of Dec. 31, 1924, at $61.57, 
and the higher value now recorded by 
duPont was looked at askance. In the 
end, however, it probably will be found 
that the $70 valuation was correct when 
the operations of the current half year 
are included. In any event, it is a strik- 
ing tribute to the constant and im- 
pressive growth of this important factor 
in the industry. . 

Aside from this announcement and the 
resultant activity in the stocks directly 
affected, there has been little of interest 





in the shares of the companies identi- 
fied with the industry. Pierce-Arrow js- 
sues had a sharp decline following an 
official announcement by the president of 
that corporation that the fundamental 
financial position of the company must 
be strengthened before any changes were 
effected in the capital structure or divi- 
dends on the common stock given seri- 
ous consideration. Pool activities in one 
or two of the tire and rubber company 
stocks, like Fisk and Ajax Tire & Rub- 
ber, attracted fleeting attention, but 
taken as a whole, the motor stocks have 
moved within a comparatively narrow 
range and outstanding features have been 
lacking. 


Spasmodic Activity 


Spasmodic periods of activity in vari- 
ous groups have marked the general mar- 
ket of the week. Now one stock and 
then another has received passing at- 
tention from active floor traders, but 
none of these movements has lasted 
scarce long enough to be recorded. As- 
sumption that the Interstate Commerce 
Commission will later grant higher 
freight rates to the carriers of the North- 
west brought some activity and advances 
in the prices of the stocks of companies 
which would be affected directly. But 
with total sales declining to below 1,- 
000,000 shares, as on Wednesday, the 
smallest total for a five hour session in 
several months, movements of impor- 
tance scarce were to be expected. 

(Continued on page 1163) 





Car Industry Taxes 


Decrease During May 


WASHINGTON, June 25—A decrease 
of $3,296,465.90 is noted here by the Bu- 
reau of Internal Revenue in the May, 
1925, Internal Revenue collections from 
the automobile industry, as compared 
with the collections in May, 1924. The 
total collections for the month just 
passed is given at $12,357,156.33, as con- 
trasted with a total of $15,653,622.23 for 
May, 1924. 

A substantial decrease is also shown 
in the collections from the automobile 
industry for the period from July 1, 
1924, to May 31, 1925, which were $109,- 
943,871.61, or $36,125,708.95 less than for 
the period July 1, 1923, to May 31, 1924, 
when the total was $146,069,580.56. 

The segregated taxes collected from 
the automobile industry for May, 1925, 
as compared with May, 1924, follows: 
In May, 1925, from automobile trucks 
and automobile wagons, $688,046.51, as 
compared with $1,098,427.70 in May, 
1924; other automobile and motorcycles 
in May, 1925, $10,027,796.17, as com- 
pared with $11,539,012.29 for May, 1924, 
and automobile parts and accessories, 
$1,641,313.66 in May, 1925, as compared 
with $3,016,182.24 in May, 1924. 











Di 


d 
d 
f 
t 
a 


- ae att Se oh 60 | 6ULe oe CU TO 


ustries 
125 


—— 


identi- 
row is- 
ing an 
lent of 
mental 
7 must 
'S Were 
Yr divi- 
n seri- 
in one 
mpany 
t Rub- 
ly but 
s have 
arrow 
e been 


| Vari- 
1 mar- 
k and 
ig at- 
s, but 
lasted 

As- 
merce 
higher 
North- 
vances 
panies 

But 
ww 1- 
7, the 
ion in 
mpor- 


May 


‘rease 
e Bu- 
May, 
from 
pared 

The 

just 
; con- 
3 for 


hown 
10bile 
ly 1, 
5109,- 
n for 
1924, 


from 
1925, 
lows: 
‘ucks 
1, as 
May, 
ycles 
com- 
1924, 
ries, 
ared 








Automotive Industries 
June 25, 1925 


Rim and Wheel Men 


Form Association 


Distributors Representing Seven 
Manufacturers Seek 
Standardization 


NEW YORK, June 24—Organization 
of the Rim and Wheel Distributors Asso- 
ciation, recently accomplished at a con- 
vention in the Morrison Hotel, Chicago, 
brings together, for purposes of coopera- 
tion and standardization, distributing 
concerns representing seven of the lar- 
gest rim and wheel manufacturers in the 
country, doing an annual business repre- 
senting several millions of dollars. 

Standardization of service methods 
and catalogs, and protection against the 
sale of surplus stocks thrown on the 
market when manufacturers change rim 
and wheel types and sizes, are the chief 
purposes of the association, as described 
by John F. Creamer, manager of Wheels, 
Inc... New York City, and who also rep- 
resents, in Eastern territory, the Motor 
Wheel Corp., Lansing, Mich., and the 
Wire Wheel Corp. of America, Buffalo. 
Mr. Creamer is a director of the asso- 
ciation and the officers are: 


Charles Fields President 


President, Charles Fields, Motor In- 
dustries Corp., Kansas City; vice-presi- 
dent, Robert Nierman, Motor Rim Manu- 
facturing Co., Cleveland; secretary- 
treasurer, Charles Sartain, Motor Rim 
and Wheel Co., Chicago. 

Mr. Creamer said that the association 
is composed of distributor represent- 
atives of these seven wheel and rim 
manufacturers: Motor Wheel Corp., 
Lansing; Firestone Steel Products Co., 
Akron; Kelsey Wheel Co., Detroit; Jaxon 
Steel Products Co., Jackson, Mich.; 
Hayes Wheel Co., Jackson; Motor Wheel 
Corp. of America, Buffalo, and Budd 
Wheel Co., Philadelphia. 


Catalog Completed 


The most important thing already ac- 
complished by the association, said Mr. 
Creamer, was the completion of a stand- 
ardized wheel and rim catalog. Proofs 
of this catalog were approved at the con- 
vention and the book will be published 
July 15. 

Further steps toward standardization 
will be encouraged by meetings of the 
association at which ideas will be ex- 
changed. The paid secretary will keep 
in close touch with changes planned by 
manufacturers and pass this information 
on to the distributor members. 

Special attention will be paid to the 
custom of throwing surplus rim and 
wheel stocks on the market when 
changes in types and sizes are made. 
Usually these stocks are snapped up by 
the “gyp” or “pirate” market, Mr. 
Creamer said, at prices so attractive that 
they upset the entire market. He added 
that an effort to remedy this situation 
would be made by having the secretary 
either buy such surplus stocks for the 


protection of the legitimate distributors, 
or bid up the prices on them high enough 
to crowd out the “pirate” buyers. 

It is also understood that the associa- 
tion may consider the advisability of en- 
couraging the suggestion that the manu- 
facturers, so far as possible, centralize 
their distribution and service in each ter- 
ritory. At present distribution and ser- 
vice in some cities is split up among as 
many as seven concerns. Experience, it 
is said, has shown that much better re- 
sults may be obtained when servicing 
and distribution are centralized in a 
single headquarters in each territory, a 
practice which already prevails in Cleve- 
land. 





HUDSON NET INCOME 
UP SECOND QUARTER 


DETROIT, June 22—Hudson Mo- 
tor Car Co. reports for the quarter 
ending May 31, 1925, net income 
of $5,968,783, after depreciation, 
taxes and other charges. This is 
equivalent to $4.52 a share on the 
1,320,150 shares of capital stock. 
In the preceding quarter the net 
earnings were $3,826,932, or $2.90 
a share. The second quarter of 
1924 showed $2,699,610, or $2.04 a 
share. 

For the six months ending May 
31, 1925, the net income after de- 
preciation, taxes and other charges 
amounts to $9,795,715, equal to 
$7.42 a share, comparing with $4,- 
000,973, or $3.03 a share in the cor- 
responding period of the previous 
year. 











HUPP SALES INCREASE 


DETROIT, June 22—An increase of 
from 30 to 40 per cent will be shown in 
June shipments of Hupmobiles over the 
same period last year, according to O. C. 
Hutchinson, general sales manager of 
the Hupp Motor Car Corp. The figures 
for the present month also will be higher 
than the shipments for June, 1923, and 
will exceed May by at least 500 cars. 

From June 1 to June 10 eight cylinder 
shipments and orders totaled more than 
1200 cars. This created a new Hupp rec- 
ord for its cars of the eight-in-line type. 
Figures given out at the factory show 
that Hupp carried over into June more 
than $2,000,000 worth of unfilled orders. 
In addition orders for the different mod- 
els in excess of $3,000,000 were received 
at the factory during the first ten days 
of June. 





BODY MAKER INCORPORATES 


LOUISVILLE, June 22—Articles of in- 
corporation of the Mercury Body Co. 
have been approved by the Kentucky 
Secretary of State. The new concern 
will take over the buildings and equip- 
ment of the Mercury Body Corp. and 
will continue the manufacture of sport 
bodies for light cars and will also build 
advertising bodies for commercial firms. 
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Wholesale Profits 
Lower, Says Report 
Harvard Research Bureau Issues 


Study of Equipment Busi- 
ness in 1924 





NEW YORK, June 24—Automotive 
equipment wholesalers made slightly 
less net profit in 1924 than in 1923, ac- 
cording to figures just issued by the 
Harvard Bureau of Business Research. 
The figures result from a survey made 
for the Automotive Equipment Associa- 
tion which was a continuation of a simi- 
lar survey made the previous year. 

Net profits for a typical automotive 
wholesaler were 1.3 per cent in 1924, the 
figures show, as against 1.5 per cent in 
1923. In general, however, the data for 
the two years are quite similar. Total 
expense for a typical wholesaler was 
23.5 per cent of net sales in 1924 as 
against 23.4 per cent in 1923, while the 
rate of stock-turn was 3.6 times in 1924 
and 3.4 times in 1923. 

The chief conclusion to be drawn from 
the survey, the report of the bureau 
states, is that “the cost of doing business 
in the wholesale automotive equipment 
trade remained high in 1924. In most 
industries,” the report continues, “the 
cost of doing business among whole- 
salers is considerably less than among 
retailers, but the automotive investiga- 
tion indicates that costs are about equal 
in this field.” The Harvard Bureau, 
however, does not consider the present 
situation threatening. “Since the rate of 
stock-turn is primarily a matter of man- 
agement,” it says, “it may be concluded 
that no group of automotive equipment 
wholesalers in 1924 was suffering under 
any handicap that cannot be overcome 
by good management.” 





5030 MOTOR FATALITIES 


WASHINGTON, June 25—A total of 
5030 deaths were caused by automobiles 
and other motor vehicles, excluding mo- 
torcycles, in 58 principal cities of the 
United States during 1924, which equals 
a rate of 19 per 100,000 population, it 
is announced here by the Department of 
Commerce. 

This is contrasted with 4908 for the 
same cities in 1923, when the rate per 
100,000 was 18.8; 4326 in 1922, when the 
rate was 16.9; 3936 in 1921, when the 
rate was 15.7, and 3602 in 1920, when 
the rate was 14.6. 





SAM MILES IMPROVES 


NEW YORK, June 25—The condition 
of Sam A. Miles, show manager of the 
National Automobile Chamber of Com- 
merce, who has been ill for several weeks 
at the Harbor Sanitarium, has shown 
considerable improvement after a _ re- 
lapse last week. 

Mr. Miles is now able to sit up a little, 
and plans are being made to move him 
to Maine in about two weeks. Convales- 
cence will necessarily be slow. 











Merger Rumors Still 
Continue to Appear 


Reports, However, Subjected to 
Usual Denials—Predict 
New Combines 





NEW YORK, June 24—After a lull 
of several weeks, rumors of motor 
mergers are again adrift in the canyons 
and byways of Wall Street. Some of 
them are the hardy perennials of hear- 
say, but others are quite new and in- 
teresting, though bringing forth the 
usual denials. 

One of the reports is that Pierce- 
Arrow, Paige-Detroit and Hupp will 
merge as a consequence of the activities 
of a banking group. This is denied, as 
is also the story that Mack Trucks is 
negotiating to purchase Pierce-Arrow. 
President Myron E. Forbes of the latter 
company was particularly emphatic in 
his statement that no merger or sales 
negotiations were under way. 

Link Ford and Hudson 


“The report that the Ford interests 
have secured control of Hudson Motor 
is being taken more seriously, though 
confirmation cannot be had,” says the 
Wall Street Journal. “The Ford Motor 
Co. is doing heat treating work for the 
Hudson company and there is a close 
family relation between the Ford and 
leading interests in the Hudson com- 
pany, the existence of which probably 
lends color to the Ford-Hudson report. 

The revival of the rumor linking 
Briggs, Packard and Hudson was sub- 
jected to the usual bath of cold water. 

Not all these reports are entirely with- 
out foundation, but that few of the 
mergers will ever get beyond the pro- 
posal stage is regarded as certain in the 
best informed quarters. Banking groups 
are undoubtedly desirous of effecting 
consolidations, and in some _ instances 
the companies themselves are not un- 
willing, but there are numerous diffi- 
culties in the way. 


Dodge Sale a Precedent 


The Dodge sale set a precedent that 
will be hard to follow. The bankers in 
this case were willing to pay a high 
price for the good will of the Dodge com- 
pany, which was reflected in the earn- 
ing powers of the property. A similarly 
high price is justified for the intangible 
assets of many of the companies cur- 
rently mentioned, and this would bring 
their sales figures well over $100,000,000. 

Yet most of these assets are more 
valuable when the company is indepen- 
dent than when it is merged. 

Operating economies do not necessarily 
follow mergers, especially where large 
producers are concerned. Separate plants 
continue to be necessary, with separate 
sales and engineering staffs. It is agreed 
that approximately the limit of economy 
in purchasing is reached with a monthly 
production of 20,000 cars, so here again 
the merger of large producers would 
probably not represent a saving. 





382.714 CARS—43,.303 
TRUCKS BUILT IN MAY 


WASHINGTON, June 23—The 
May output of motor vehicles in 
the United States and Canada, ac- 
cording to the Department of Com- 
merce, was 382,714 passenger cars 
and 43,303 trucks. The May, 1924, 
total was 286,324 passenger cars . 
and 35,314 trucks, while April of 
this year showed 391,302 passenger 
cars and 47,815 trucks. 

Figures in the United States 
alone show 364,363 cars and 41,415 
trucks, as compared with 375,787 
cars and 46,239 trucks for the pre- 
ceding month. 

Production for last year and the 
first five months of this year, ac- 
cording to the figures gathered by 
the department, are listed below. 
The table is based on data. received 
from 185 manufacturers from re- 
cent production statements as fur- 
nished to them. The May figures 
from fourteen small firms were 
not received in time to be included 
in this report. 











1924 
Cars Trucks Total 

Jan. ... 293,824 30,741 324,565 
Feb. ... 343,460 32,910 376,370 
March . 357,045 36,444 393,489 
April .. 346,405 37,948 384,353 
May . 286,324 35,314 321,638 
Total 

(5 Mos.)1,627,058 173,357 1,800,415 
June ... 225,079 29,067 254,146 
July 244,544 26,391 270,935 
Aug. 255,232 28,647 283,879 
Sept. .. 263,528 31,960 295,488 
Oct. ... 260,881 32,475 293,356 
Nov. ... 204,343 27,905 232,248 
Dec. ... 182,099 27,542 209,641 
Total ..3,262,764 377,344 3,640,108 

1925 

Jan. ... 212,921 28,147 241,068 
Feb. ... 252,803 34,412 287,215 
March 332,151 45,096 377,247 
April .. 391,302 47,815 439,117 
May ... 382,714 43,303 426,017 
Total ..1,571,891 198,773 1,770,664 











Ford Ship Sails with 
Parts, Motors, Tractors 


HOBOKEN, N. J., June 21—With a 
cargo of 5000 Ford motors, a great quan- 
tity of spare parts and 68 Fordson trac- 
tors, the Oneida, a Ford steamer, sailed 
today for Bordeaux, Copenhagen and 
Antwerp, to land the cargo for delivery 
to Ford European assembly plants. 

Loading was supervised by W. C. Cowl- 
ing, general traffic manager of the Ford 
Motor Co., and Capt. George Holt, su- 
perintendent of the Ford Marine Divi- 
sion. 

Captain Holt said the voyage of the 
Oneida, the fifth of the Ford fleet, might 
prove to be the inauguration of a regu- 
lar Ford transatlantic freight service. 
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New Rise in Prices 
of Tires Expected 


Akron Reports Say Further In. 
creases on Way Next 


Month 


AKRON, OHIO, June 24—Automobile 
tire prices may be advanced again from 
5 to 10 per cent either July 1 or July 15, 
according to reports here. 

Continued high price of crude rubber, 
which has been above 70 cents a pound 
during June, compared with 20 cents last 
year, makes another revision of tire lists 
almost imperative, in the opinion of 
some observers. 

Tires are now 20 per cent higher, in 
some lines, than they were early this 
year. Increases were put into effect May 
1 and June 1, each from 5 to 10 per cent. 
Despite these advances tires are still 
being sold at 40 per cent below pre-war 
prices, and 50 per cent below what they 
were in 1920. 

So far tire price increases have had 
little or no. effect on the demand from 
dealers and manufacturers. Record 
breaking sales were reported in May and 
June, and indications are that July will 
be another big month. 

Earnings of leading rubber companies, 
including Goodyear, United States, Good- 
rich, Fisk and Firestone, have shown 
marked improvement during May and 
June. 

Most of the large tire companies are 
still operating on low cost rubber, it being 
the trade custom to carry eight or nine 
months’ supply at almost any time. Al- 
though production costs are now figured 
at a price midway between the actual cost 
of the raw material and the present price 
of replacing it, the favorable position in 
crude rubber will be reflected in earnings 
in the final analysis. 

The soaring price of crude rubber has 
caused considerable concern among rub- 
ber company executives, but leaders in the 
industry, including W. O. Rutherford, 
president of the Rubber Association of 
America, and F. A. Seiberling, president 
of the Seiberling Rubber Co., believe th's 
problem will be solved without serious in- 
jury to the manufacturers. 

Mr. Rutherford is now attending the 
International Chamber of Commerce 
meeting in Brussels, where the crude rub- 
ber situation will be discussed. He is ex- 
pected also to confer with officials of the 
Netherlands government, regarding in- 
vestment of American capital in rubber 
growing in Dutch possessions. 








RAILROAD ADDS BUSES 


MILWAUKEE, June 24—The Chicago. 
Milwaukee & St. Paul Railroad will soon 
inaugurate motor bus service at several 
points as auxiliary to its steam trains. 
The first line will be established between 
Racine, Wis., and Sturtevant (formerly 
Corliss), as soon as the Federal! court 
approves the application of the receivers 
for the service. 
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Chrysler Announces 
New Financing Plan 
System Includes Insurance for 
Year—One-third Down— 
Balance in 12 Months 





DETROIT, June 22—Announcement 
of new and reduced retail financing rates 
on Chrysler cars and establishment of a 
uniform flat insurance rate covering fire 
and theft insurance throughout the 
United States was made here today by 
the Chrysler Motor Corp. These are 
features of a comprehensive merchandis- 
ing plan which in several respects repre- 
sents a departure from precedent. 

Effective July 1, the delivered price 
of all new Chryslers will include fire and 
theft insurance for one year. This in- 
surance is for 100 per cent of the fac- 
tory list price of the car including stand- 
ard equipment. The insurance as well 
as the time sales terms have been ar- 
ranged through the Commercial Credit 
Co., Baltimore; the Commercial Credit 
Corp. New York City; the Commercial 
Credit Trust, Chicago, and the Commer- 
cial Trust Co., Inc., New Orleans. 


One-Third Down Payment 


No insurance charges are included in 
the financing rates. The down payment 
will be at least one-third of the cash 
delivered selling price and the balance 
must be paid at least in twelve equal 
monthly installments. The financing ar- 
rangement is without recourse. 

The finance charge is figured on a flat 
rate basis on the unpaid balance. The 
total charge is less if the balance is paid 
in less than a year. Thus when the 
note is for one month, the charge is 2% 
per cent, two monhs 3 per cent, three 
months 3% per cent, four months 4, five 
months 4%, six months 5, seven months 
5%, eight months 6, nine months 6%, 
ten months 7, eleven months 71%, and one 
year 8 per cent. With a twelve months’ 
note, therefore, and an unpaid balance 
of $1,000, for example, the total charge 
would be $80. 


Claim Saving to Buyers 


According to Chrysler officials, the 
saving to Chrysler time buyers will be 
from 30 to 40 per cent compared with 
the usual rates. There is also an op- 
tional recourse plan that can be used by 
dealers and distributors, where desired, 
at a lower cost or charge. 

On used cars, the financing charges 
include fire and theft insurance for 80 
per cent of the cash delivered selling 
price for one year. The down payment 
is at least 40 per cent of the cash de- 
livered selling price. The balance calls 
for not more than twelve monthly in- 
stallments, provided that the _ install- 
ments shall not be less than $15 monthly. 

The insurance coverage is for the 
benefit of the retail purchaser only and 
does not apply against cars carried in 
Stock by the distributor or dealer or 
cars on order with or without deposits. 


In case of resale by the original pur- 
chaser, the insurance can be transferred 
to the new purchaser for the unexpired 
term by filing of proper notice with the 
insurance company working with the 
credit companies and payment of a 
transfer fee of $1.50. 

Should an insurance loss occur, dis- 
tributors and dealers will have at their 
command a list of names and addresses 
of adjustors authorized by the insurance 
company to make adjustments direct 
with purchasers. 





CHICAGO-NEW YORK 
MAIL PLANES READY 


NEW YORK, June 22—The 
night mail flying service between 
Chicago and New York will be in- 
augurated July 1, according to an 
announcement from Col. Paul Hen- 
derson, second Postmaster Gen- 
eral, and Col. J. E. Whitbeck, su- 
perintendent of the eastern divi- 
sion, Air Mail Service, who had 
charge of laying out the new route. 

The planes, which will fly every 
night except Saturday and Sunday, 
will enable letters reaching the 
New York Postoffice before 8 P. M. 
to be delivered in the postoffice in 
Chicago at 6:45 the next morning, 
thus saving an entire business day 
as compared to transit by rail. On 
the eastward trip, mail will leave 
the Chicago Postoffice at 7:30 P. M., 
arriving at the postoffice here at 
7:30 the next morning. 

Forty-six landing fields have 
been laid out between the two 
cities, a distance of 784 miles, at 
a cost of about $500,000. The route 
is different from the transcontinen- 
tal mail service. 











Graham Coast Branch 
in Important Field 


DETROIT, June 23—The new Gra- 
ham Brothers truck assembly plant re- 
cently established at Stockton, Cal., in 
operation since June 18, will supply the 
needs of Graham Brothers truck distri- 
butors and dealers on the Pacific coast 
and adjoining states. Factory officials 
said here today the plant is equipped 
with the latest mechanical devices. 

An increase in sales and to promote 
the servicing of Graham Brothers trucks 
now operating in that district was re- 
sponsible for the establishment of the 
new assembly plant. Parts will be 
shipped from here, while knock-down 
bodies covering every style of Graham 
Brothers design will be shipped from the 
Evansville, Ind., factory. 

In the first five months of 1925 the 
business done by Graham _ Brothers 
truck distributors and dealers in the 
district to be served by the new plant 
increased 107.3 per cent over the same 
period for last year, as compared to an 
increase of 75 per cent for the entire 
country during 1924. 
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Chrysler Four Built 
in Four Body Styles 


Touring Lists at $895, Sedan at 
$1,095—Fisher Closed Bodies 
—109-In. Wheelbase 


DETROIT, June 22—The Chrysler 
Four, latest product of the Chrysler 
Motor Corp., which was announced in 
last week’s issue of Automotive Indus- 
tries, is being built in four models. The 
touring car lists at $895, the coupe at 
$995, the coach at $1,045, and the sedan 
at $1,095. All models are finished in 
two tone Duco, the closed bodies being 
Fisher built. 

The 109-in wheelbase chassis follows 
conventional practice, employing a four- 
cylinder 35% by 4% in., L-head engine 
developing 38.5 hp.; single dry plate 
clutch; three speed transmission; semi- 
floating rear axle; half-elliptic springs, 
and artillery wheels with 30 x 5.25 in. 
balloon tires on all models, except the 
sedan, which has 30 x 5.77 in. tires. 
Lockheed hydraulic four-wheel brakes 
are optional equipment at extra cost. 





Nickel Radiator Shell 


Nickel radiator shells are standard on 
all models and the closed bodies have 
Fisher V-V windshields, automatic wind- 
shield cleaners, sun viors, rapid acting 
window regulators and rear view mir- 
rows. 

Cylinder block and crankcase are cast 
integrally of gray iron and the detach- 
able head is of the same material. The 
oil pan is pressed steel. The crank- 
shaft is mounted in three main bearings, 
Nos. 1 and 3 being 1% in. in diameter 
by 2 13/32 and 2 13/16 in. long respec- 
tively, while the center bearing is 2% in. 
in diameter and 1% in. long, The di- 
ameter of the connecting rod big end 
bearings is 1% in. and the length is 
1% in. The corresponding dimensions 
of the piston pin, which has its bearing 
in the aluminum alloy piston, are % and 
3 in. The pistons carry three % in. 
rings above the pin, the lower ring being 
of the oil control type. 


Thermo-Syphon System 


Cooling water is circulated by thermo- 
syphon and the system has a capacity of 
3% gal. Air is drawn through the 
tubular radiator by a 17 in. two-bladed 
fan which is carried on the forward end 
of the generator shaft and driven to- 
gether with the generator at twice en- 
gine speed by a V-type, molded belt. The 
generator is mounted on a cradle bolted 
to the top of the gear case cover and is 
held in place by a steel strap. The start- 
ing motor is mounted on the left side of 
the engine and is equipped with the 
3endix drive. Semi-automatic distribu- 
tor and coil are mounted at the front 
of the engine on the gear case cover. 
The electrical equipment is of Remy 
manufacture with the exception of the 
battery, which is a six-volt Willard. 
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Car Orders for Steel 
Make Good Showing 


Automotive Orders for July De- 
livery—Parts Makers Buy 
Week to Week 





NEW YORK, June 24—Automotive 
orders on steel producers’ books at the 
end of the year’s second quarter make 
a very gratifying showing, considering 
that all of the business is for July de- 
livery and that there has been virtually 


no contracting so far for August re- 


quirements. 

This condition holds true even of bolts 
and nuts, manufacturers of which spe- 
cialties, following opening of their books 
for third quarter contracts, received a 
good amount of automotive business, 
but all of this is so arranged as to re- 
lieve the buyer from binding commit- 
ments beyond his July needs. Parts 
makers are even more cautious in their 
commitments than passenger motor car 
manufacturers, ordering this week of 
next week’s steel requirements being 
especially noted by cold-finishers of steel 
bars and by strip milis. 

Even automotive spring makers are 
playing close to the cushion in stocking 
bar steel. Opinions on the trend of the 
sheet market differ. Some profess to 
see a slow disappearance of its ragged 
condition, while others say the market 
continues as plastic as it has been for 
a month or more. Non-integrated rollers 
of full-finished automobile sheets con- 
tinue to exert pressure on sheet bar 
prices, and it is quite probable that some 
buyers have been offered concessions 
from the nominally quoted $35 level. 


Mill Repairs Contemplated 


During the first quarter of 1922, when 
full-finished automobile sheets sold at 
$2 a ton above prevailing prices for that 
product, sheet bars were obtainable at 
$29. The rate of mill operations this 
week is only slightly above three-fifths 
of capacity. In some mills extensive 
repairs are contemplated. These will 
necessitate shutdowns, and what seasonal 
dullness develops in July and August 
in the consuming industries is likely to 
be matched by a corresponding lag in 
output. It is noteworthy that steel mill 
sales managers point out that the cir- 
cumstance that has saved their industry 
from facing much more difficult condi- 
tions than those prevailing is that prices 
for many steel products have remained 
virtually unchanged in the last few 
months. Had these given away as have 
prices for sheets, strip steel and other 
automotive specialties, they would have 
fared much worse. Automotive demand, 
however, has been and continues to be 
the chief factor in keeping the wheels of 
the steel mills turning. 

Pig Iron—Some of the sellers of low- 
priced foundry iron appear to have with- 
drawn from the market, and the foundry 
market is generally called 50c. per ton 
higher. Some blast furnace interests 


seem anxious, however, to liquidate their 
holdings further. Quite a few furnaces 
are going out of blast, and the market’s 
undertone is certainly steadier. 

Aluminum—A few odd cases of alumi- 
num sheets came in last week from Eng- 
land against previously placed orders. 
The market continues unchanged at 
pegged levels. Secondary metal is 
steady. 

Copper—Following considerable ac- 
tivity, attended by recovery of prices, 
the market is more quiet, but predic- 
tions of 14c. copper, following possible 
reactions, are freely made, based on con- 
traction of output. 

Tin—Spot Straits was held at 56c. on 
Monday. Consumers are buying in a 
routine way. 

Lead—Arrivals of Mexican lead are 
fairly heavy. The market is readjusting 
itself on a lower price basis, but funda- 
mentally sound. 

Zinc—Demand is light and the price 
movement narrow. 





Pierce-Arrow Series 80 
Coach Lists at $3,150 


BUFFALO, June 24 — Pierce-Arrow 
has added a five-passenger two-door 
closed model, which will be known as the 
custom-built coach, to its Series 80 line. 
The new model is priced at $3,150, which 
is $255 above the list on the seven-pas- 


senger phaeton on this chassis. 


Six color options with upholstery to 
match are available on this model. Un- 
usual roominess characterizes the in- 
terior, the rear seat being 50 in. wide and 
the space between seats 42 in. The doors 
are 36 in. wide and it is not necessary to 
fold up the front seat to get into the 
rear of the body. Royersford spring's 
and curled hair are used in the cushions 
and the carpets are of velvet. Tailored 
across the bottom of each door is a strip 
of carpet to protect the upholstery. 

Silk roller curtains for the rear and 
quarter windows, silk toggle grips, ma- 
hogany vanity and smoking cases, carpet 
covered foot-rest, Butler finish hardware 
and dome light are among the features 
of the interior of the body. The wind- 
shield is a one-piece design. As on other 
Series 80 models, 30 x 5.77 in. balloon 
tires, artillery wheels, Hoo-Dye shock 
absorbers and four wheel brakes are reg- 
ular equipment. 





RUSH FOUNDRY ERECTION 


PONTIAC, June 22—Orders have been 
given calling for increased speed in the 
erection of the $2,000,000 expansion 
project of the Wilson Foundry located 
here. Under the new plans the factory 
should be operating at full capacity by 
Oct. 1. A big increase in the demand 
for the new Willys-Knight sixes is given 
as reason. 

The building of the new structures 
will cost approximately $1,500,000. The 
remaining $500,000 will be spent in re- 
placing old machinery and in the instal- 
lation of the latest design machinery for 
foundry work. 
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Rice Named Chairman 
of Roads Delegation 


Succeeds J. W. Drake—To Sail 
Sept. 3 for Pan-American 
Congress Meet 


WASHINGTON, June 23—Herbert 1. 
Rice of Detroit, vice-president of Gen. 
eral Motors, former president of the 
Cadillac Motor Car Co. and at the pres. 
ent time assistant to President Sloan of 
General Motors, was this week named by 
President Coolidge to be a member and 
chairman of the Pan-American Roads 
Congress Commission, meeting in Buenos 
Aires, Oct. 3 to 13. 

Mr. Rice is succeeding J. Walter 
Drake, Assistant Secretary of Com- 
merce, who has resigned from the com- 
mission. The appointment of Mr. Rice 
was on the recommendation of Mr. 
Drake, made just before the latter sailed 
for Brussels last week as a delegate to 
the International Chamber of Commerce. 
He will not return from Europe until 
the latter part of August, and as the 
delegation sails for Latin America on 
Sept. 3, Mr. Drake told the President in 
tendering his resignation that press of 
official duties in the Department of Com- 
merce would obviate his further absence 
from Washington. 

The official delegation to South 
America will consist of seven members, 
while probably twenty more unofficial 
delegates will go. The party will sail 
from New York aboard the Santa Ana, 
and will go via the Panama Canal and 
West Coast, returning to New York Nov. 
12 via the East Coast of South America. 

Reservations are being handled 
through S. T. Henry of the Pan-Ameri- 
can Federation for Highway Education, 
who is handling the tour for the unofficial 
delegates. 





VELIE MAKES PROGRESS 


MOLINE, ILL., June 24—Continuance 
of the business of the Velie Motors Corp., 
throughout the current year on basis of 
the first quarter, will see the plant free 
of debt by the end of the year, officials 
of the company predicted this week, 
bank loans having been reduced $528,000 
in late months. The company has al- 
ready shipped 1,896 cars and schedules 
for the remainder of 1925 indicate that 
4000 more will be finished. If this 
schedule is fulfilled the Velie will have 
its greatest year since 1922. 





MOTOR PLANT SOLD 


DECATUR, ILL., June 25—The Pan- 
American Motor Co. plant, which has 
been idle several months with the disso- 
lution of the motor company which built 
the factory, has been sold by the Mil- 
likin Trust Co. to the Wonder Furnace 
Co., a former Decatur concern which 
lately has been located in Niantic. Th? 
Wonder Furnace will be manufactured 
in the Pan-American Building hereafter 
with a force of 125 men. 
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Men of the Industry and What They Are Doing 








Bauer Lectures Abroad 


Government officials, trade boards and 
universities of European countries are 
assisting George F. Bauer, foreign trade 
secretary of the National Automobile 
Chamber of Commerce, in an educational 
campaign on motor transportation. He 
has lectured recently at Cologne, Frank- 
fort and Aachen. 

He is dealing with the subject of adop- 
tion of the motor car and motor truck in 
the different avenues of business, with 
the promotion of highway travel and road 
building, and with methods of organiz- 
ing traffic. The trip is the result of the 
World Motor Transport Congress, held 
in Detroit last year, when the delegates 
invited the American automobile indus- 
try to send an economic consultant 
abroad in order that they might have 
the benefit of the experience of the 
United States in developing motor travel 
in foreign countries. 


Star Rubber Additions 


New additions to the sales force of the 
Star Rubber Co. include Charles E. 
Hewitt, formerly Buffalo branch man- 
ager of the Pennsylvania Rubber Co., 
and J. H. Kraus, also a former Penn- 
sylvania salesman. They are covering 
territory in northwestern Pennsylvania, 
central and western New York. C. L. 
Walker, formerly with Mohawk, has 
been made New York branch manager 
of the Star company. 


Rumely Succeeds Mooney 


J. D. Mooney, president of General 
Motors Export Co., announces that A. L. 
Haskell, vice-president and general man- 
ager, has resigned to engage in business 
which will permit him to reside per- 
manently in New York. Leo M. Rumely, 
vice-president and regional director of 
Australasia, succeeds him. J. H. Drebel- 
bis, general sales manager, has been 
elected a director and vice-president. 


Redden Leaves for Europe 


C. F. Redden, president of the Aero- 
marine Airways Corp., has sailed for 
Europe to invite European aircraft 
manufacturers to participate in the in- 
ternational airplane races to be held 
here in October. He plans to make an 
extensive study of European progress 
m commercial aviation, seeking features 
of benefit to American development. 


Buck Is Now Field Instructor 


W. M. Chamberlain, director of sales 
development of the Oakland Motor Car 
Co., Detroit, announces the appointment 
of M. L. Buck as field instructor, suc- 
ceeding G. A. Johnston, who has become 
retail sales manager of the Matheson- 
Oakland Co., Grand Rapids, Mich. 


Knight Sails on Olympic 


Charles Y. Knight, inventor of the 
Knight motor, has sailed on the Olympic 
for a short trip abroad. Before leaving 
he visited the Willys-Overland plant, 
where, he said, 110 to 115 Willys-Knight 
sixes and about 220 Willys-Knight fours 
are being turned out a day. 


Alcott Sales Manager 


J. S. Alcott, formerly in charge of 
wholesale and retail sales for R. D. 
Rockstead, Milwaukee, when the latter 
was Gardner and Lexington distributor, 
has become head of the sales organiza- 
tion of the Belden-Nash Motor Co., Ra- 
cine, Wis. 


New Kempsmith Co. Officers 


New officers of the Kempsmith Manu- 
facturing Co., Milwaukee, are: Presi- 
dent, Edwin Wollaeger; vice-president, 
chairman of the board and general man- 
ager, John Goetz; treasurer, F. Wol- 
laeger, Jr.; secretary, Edward Leason. 


Unger Elected Treasurer 


Harry Unger, copartner in the Unger 
& Watson concern, Los Angeles, dis- 
tributor of Stewart-Warner products in 
Southern California, has been elected 
treasurer of the Los Angeles Automo- 
bile Trade Association. 


Hough Named Western Manager 


The Standard Motor Truck Co. has ap- 
pointed Earl B. Hough, mechanical 
transportation engineer and special dis- 
trict sales manager of the Middle West 
and Western States, with headquarters 
in Chicago. 


Creamer Made Director 


John F. Creamer, manager of Wheels, 
Inc., representing the Motor Wheel 
Corp. and the Wire Wheel Corp. of 
America, has been elected a director of 
the Rim and Wheel Distributors Associa- 
tion. 


Betts Takes Cleveland Post 


William E. Betts, who has been gen- 
eral advertising manager of the Stude- 
baker Corp. of America, Inc., has been 
appointed wholesale manager of the 
Cleveland district. He was at one time 
branch manager for Overland. 


Hill Joins Mack Staff 


P. T. Hill, formerly manager of the 
axle division of the Eaton Axle & Spring 
Co., has joined the selling staff of Mack 
Trucks, Inc. He will have charge of 
bus sales in northern New York. 


Wilson Goes to San Francisco 


Joseph A. Wilson, for ‘six years an 
executive with the Berger division of the 


United Alloy Steel Corp., has become 
general manager of the Pacific Coast 
Sheet Steel Corp., San Francisco. 


Fyfe Directs Buffalo Branch 


W. T. Fyfe, formerly office manager, is 
now directing the Buffalo, N. Y., branch 
of the Pennsylvania Rubber Co. of 
America, succeeding Charles E. Hewitt, 
who has joined the Star forces. 


Manages Springfield Exchange 


H. A. Hannum, formerly manager of 
the Columbus Springfield Motors Co., 
has taken over the management of the 
Bland Automobile Exchange and the 
Moon Co., Springfield, Mass. 


Pyle Tenders Resignation 


J. Pyle, for the past ten years mana- 
ger of sales for the Edmunds & Jones 
Corp., has tendered his resignation to 
take effect Jan. 1, 1926. No action has 
been taken by the company. 


Neth Is Export Distributor 


Gramm & Kincaid Motors, Inc., an- 
nounces the appointment of William 
Paul Neth, 44 Whitehall Street, New 
York City, as an exclusive export dis- 
tributor of its products. 


Stafford Goes to Australia 


F. B. Stafford of the S. C. Johnson and 
Son Co., Racine, Wis., manufacturer of 
wax, polish and stains, has left on a 
business trip to Australia. 


Rees Directs Exports 


J. H. Rees has been appointed export 
manager of the Hudson Motor Car Co., 
succeeding H. B. Phillips, recently re- 
signed. 


Motor Truck Owners 
Organize Association 


WASHINGTON, June 24—One hun- 
dred truckmen, representing 72 firms, or- 
ganized the Motor Truck Owners’ Asso- 
ciation recently at the office of Jerome 
Fanciulli of the General Motors Truck 
Co. 

Protest against the traffic code regula- 
tion forbidding loading of trucks above 
manufacturer’s rated capacity will be 
the first step taken by the association. 
Truck owners believe that this ruling de- 
feats its purpose and would create higher 
prices by making the consumer pay for 
additional trucks and drivers. 





TOOL FIRMS COMBINED 


MILLERSBURG, PA., June 23—Al- 
vord Reamer & Tool Co. and A. J. Polk 
& Son Co. are now doing business as the 
Alvord-Polk Tool Co. Manufacturing 
and sales of the former organizations 
are being handled by the new company. 
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Equipment Mart Is 
Now Open in Chicago 
Permanent Exhibit Regarded As 


Long Step Ahead in 
Marketing 





CHICAGO, June 22—The Automotive 
Equipment Mart, launched by the Auto- 
motive Manufacturers’ Association as a 
permanent show of the products of par- 
ticipating members, was formally opened 
yesterday. 

Many manufacturers, jobbers and oth- 
ers interested in the project inspected 
the forty-odd exhibits. In the evening 
the Association held a dedicatory meet- 
ing at the New Southern Hotel. 

G. F. Disher, president of the Asso- 
ciation and president of the Gemco Man- 
ufacturing Co., Milwaukee, outlined the 
purposes of the Mart. He said that more 
than 100 jobbers had been heard from 
and without exception they had indorsed 
the Mart as a long step ahead in buying 
facility. He does not look for large ex- 
pansion of the exhibit until after the in- 
dustry acquires a “better understanding 
of its merchandising value, yet he antici- 
pates steady growth from the start. 

Mr. Disher revealed that the Mart had 
already been of assistance to exhibitors 
in booking business. The Mart offers 
sales representation on the floor at all 
times for its members. 

H. Walton Neegstra, merchandiser and 
advertising counsel, said the “surface 
has not been scratched” in America’s 
foreign trade opportunity, but he cau- 
tioned American manufacturers against 
casting blindly for foreign business, de- 
claring they must talk in terms that the 
foreign prospect understands. 





New Aircraft Propeller 
Inspected in Detroit 


DETROIT, June 23—A self-feather- 
ing aircraft propeller of four variable 
thrusts is being displayed here by its 
inventor, James A. Horne of Estes Park, 
Col. Ralph H. Upson, chief engineer of 
the Aircraft Development Corp., is 
among the engineers who have inspected 
the device. It is generally believed that 
airmen wish to test the propeller before 
giving financial aid for its further de- 
velopment. 

The system consist of units of two or 
more pairs of revolving blades geared 
to a single engine of a given power de- 
sired for a certain speed and service. 
They are operated fore and aft in the 
direction of the line of flight much like 
the paddles on an old steam boat. The 
propellers are mounted outboard on the 
cantilever principle. Change of direction 
of thrust while the propellers are run- 
ning is obtained by separate gear control 
through the center of the cross arms, 
changing the slant of the pairs of pro- 
pellers which revolve in an arc around a 
horizontal shaft. 


It is asserted that with this system 
an airplane or dirigible may hover re- 
gardless of wind over a given spot, or 
that it can travel ten miles an hour or 
from 300 to 500 miles an hour, depend- 
ent on its power plant, design and 
stream lines. Horne declares that with 
his device an airplane may be lifted 
straight up in the air without a running 
start and landed on any small clear piece 
of ground. 


Rickenbacker Reduces 
Prices on “8”? Models 


DETROIT, June 23—Redesign of im- 
portant units so as to make them inter- 
changeable with those of the six cylinder 
chassis has enabled the Rickenbacker 
Motor Co., to reduce prices on its 
vertical “8” models. New bodies mounted 
on the refined 8-cylinder chassis are 
priced as follows: roadster, sport phae- 
ton and coach-brougham, $1,995; coupe- 
roadster $2,095; sedan $2,195; 7-passen- 
ger sedan $2,470. New prices for six 
cylinder models are: roadster $1,595; 
phaeton $1,495; coupe-roadster $1,695; 
special sedan $1,795; deluxe 7-passenger 
sedan $2,070. 

Bore of the eight cylinder engine has 
been made the same as that of the six 
so that now all parts except such units 
as cylinder blocks, crankecases, ete., are 
interchangeable on the two engines. The 
four wheel braking system has _ been 
made the same for both sizes and, with 
the exception of the side rails, all frame 
parts, as well as the gasoline tank and 
fenders are interchangeable on the two 
cars. 


Texas Has Five New Laws 
Affecting Automobiles 


FORT WORTH, TEX., June 23—Five 
new laws, directly affecting the automo- 
bile industry, became effective in Texas 
June 18. They authorize sale of gasoline 
on Sunday, prohibit cut-outs, regulate 
glaring headlights, provide that traffic 
police must wear uniforms and desist 
from setting speed traps, and make 
Texas highway construction regulations 
conform to Federal regulations. 

The headlight law provides that every 
motorist must have his headlights in- 
spected regularly, and that the principal 
beams of light must be directed in a line 
parallel with the highway and not up 
into the eyes of the passing autoist. 


UNION BUS STATIONS ORDERED 


RALEIGH, N. C., June 23—All bus 
lines operating out of larger cities in 
this State must establish union stations 
to be paid for by all the lines and op- 
erated by impartial managers on or be- 
fore Aug. 1, according to an order by the 
State Corporation Commission. 

The cities where such stations must be 
established are: Asheville, Charlotte, 
Durham, Fayetteville, Goldsboro, Greens- 
boro, High Point, Lexington, Raleigh, 
Salisbury, Statesville and Winston- 
Salem. 
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FINANCIAL NOTES 








Dunlop Rubber Co., Ltd., London, hag 
just completed a pice of financing involving 
almost $25,000,000, which will result in the 
retirement of about $11,000,000 of the bonds 
floated in the United States. In the latter 
part of 1922 the Dunlop Tire and Rubber 
Corp. of America issued $15,866,700 first 
mortgage and collateral trust sinking fund 
7 per cent gold bonds. The parent com. 
pany has now placed £5,000,000 514 per 
cent first mortgage debenture stock. 


E. |. du Pont de Nemours & Co. directors 
have declared a stock dividend of 46 per 
cent on the common shares. The _ board 
also authorized a call for redemption of all 
the remaining outstanding 7% per cent 
bonds for Sept. 1 at 106 and interest. There 
are $10,000,000 bonds outstanding. Stock 
dividend is payable Aug. 10 to stock of 
record July 27. 


Goodyear Tire and Rubber Co., Ltd., of 
Canada, has declared a dividend of 1%; per 
cent on the preferred stock to cover the 
dividend for the final quarter of 1921, and 
to be credited to the accumulated dividends 
due on this issue. The regular quarterly 
dividend of 1% per cent was also declared, 
3oth dividends are payable July 2 to stock- 
holders of record June 19. 


Miller Rubber Co. denies through its presi- 
dent, Jacob Pfeiffer, rumors of a 50 per cent 
stock dividend for common shareholders and 
proposed retirement of the 8 per cent pre- 
ferred stock issue. Talk of such action 
accompanied the rise in Miller stock which 
recently reached a new high mark of 170 on 
the New York curb. Trading also was lively 
on the Cleveland exchange. 


Fisher Body Ohio Co., controlled by the 
Fisher Body Corp., reports net profits of 
$1,951,631 for the year ended April 30, equal 
to $12.47 a share on the common stock after 
preferred dividends. In the previous year 
the company reported net profit of $4,630,039, 
equal to $38.74 a share, on the common 
stock after preferred dividends. 


Dodge Brothers, Inc., has. inaugurated 
dividend payments on the preferred stock, 
making a quarterly declaration of $1.75, 
with the stock on a $7 annual basis. The 
dividend is payable July 15 to stock of 
record July 1. This is the first dividend 
action to be taken on any of the Dodge 
stock since the sale of the company. 


C. G. Spring and Bumper Co. has de- 


clared an extra dividend of 20 cents, pay- 
able July 15 to stock of record July 7. 
Earnings for the first five months of the 
year were $236,026 after taxes, compared 


with $110,415 last year. 


Daimler and Benz, two of the largest 
automobile manufacturers in Germany, an- 
nounce the passing of their dividends for 
the year ending next June 20. The net 
earnings in both cases will be carried 
forward. : 


Pierce-Arrow Motor Car Co. has reduced 
its bank indebtedness to $975,000. During 
the past two months the company has paid 
off $1,225,000 of its bank debt. Cash on hand 
after making the recent payment is $1- 
841,283. 


Ford Motor Co of Canada, Ltd., has de- 
clared a cash dividend of 10 per cent on the 
capital stock, payable June 30 to stock- 
holders of record June 29. 
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Uniform Accounting 
on Costs Is Planned 


Research Club Emphasizes Need 
of Reducing Jobbers’ Busi- 


ness Expenses 





LOS ANGELES, June 23—That re- 
duction in the cost of doing business is 
the most important problem confronting 
automotive wholesalers was emphasized 
in all the discussions at the semi-annual 
national meeting of the Research Club, 
Inc., which closed here yesterday. 

The Banta Co., local member of the 
organization, entertained visiting mem- 
bers and B. J. Oppenheimer of Kansas 
City, president of the club, presided over 
the sessions. 

J. H. Mehan of Chicago, manager of 
the club, was authorized to appoint a 
committee within the next month to 
draw up a uniform cost accounting sys- 
tem for use by all jobber members. 

It was the consensus of opinion that 
if all members should adopt the same 
accounting methods, with the same clas- 
sification of costs, this would establish a 
basis for a comprehensive study of the 
cost of doing business. This survey is 
expected to be one of the most ambitious 
projects ever undertaken by the club. 

Mehan pointed out that not until op- 
erating and selling costs had been ac- 
curately distributed, so that every phase 
of the business could be readily an- 
alyzed, would it be possible to identify 
and plug up leaks through which profits 
pass and by which selling costs are in- 
creased, 

The first day’s session was held at 
the Banta offices. The second day’s ses- 
sion, at Hotel Ambassador, was devoted 
toa general discussion of wholesale mer- 
chandising policies and practices. Opin- 
ion was general that the automotive 
maintenance business would continue to 
increase in accordance with the tendency 
to lengthen the life of cars. 





Motor Bus Men Organize 
National Association 


CHICAGO, June 23—The National Mo- 
tor Bus Association, representing bus op- 
erators throughout the country, was 
launched at a two-day convention held 
at the La Salle Hotel recently. Nine- 
teen State bus associations were repre- 
sented, and operators were present from 
States which have no associations. 

These officers were elected: President, 
Judge R. W. Sanborn, Cleveland, rep- 
resenting the Ohio association; vice- 
President, William T. Crawford, Port- 
land, Ore., representing the Oregon asso- 
ciation: treasurer, Robert L. May, Wash- 
ington, D. C. . of the Virginia association. 

Represe entation in the association for 
the most part will be through State or- 
ganizations. Where there is no associa- 
tion operators can be represented as a 
group, providing the group operates a 
minimum of 100 bus units. Like groups 


can merge under a sectional provision 
with other States not having the required 
number of units. 

Complications developed in considera- 
tion of the organization committee’s rec- 
ommendation that the association should 
affiliate with the American Automobile 
Association under certain conditions. E. 
N. Smith, general manager of the A. A. 
A., spoke of the benefits he believed 
would accrue to all from a “united front.” 
The resolution was amended to read that 
the executive committee of the bus asso- 
ciation should consider the matter of 
affiliation and have power to act. 


Officials Promoted 
at Willys-Overland 


TOLEDO, June 23—Three officials of 
Willys-Overland, Ine., have been pro- 
moted, according to the announcement 
made public after the last stockholders’ 
meeting. 

A. B. Qualy who has been for years 
secretary to president John N. Willys, 
is now secretary of the company. L. A. 
Miller has keen promoted from secretary 
and treasurer to first vice-president and 
H. J. Leonard, formerly general mana- 
ger of the Stephens Motor Car Co., has 
keen made vice-president. 





Ford Co., of Canada, Aids 
Vocational Education 
WINDSOR, ONT., June 24—Vocational 


education here has received what the 
school authorities regard as invaluable 
encouragement from the Ford Motor Co., 
Ltd., of Canada, which has provided a 
three-year apprenticeship course for 
graduates of the Windsor-Walkerville 
technical high school. 

The graduates, who will be allowed to 
go into either the tool and die, electrical 
or sheet metal departments, will be paid 
40 cents an hour for the first year, 50 
cents the second year and 60 the third. 


PLAN FORD MEXICAN PLANT 


MEXICO CITY, June 24—The Ford 
Motor Co. plans to take over certain 
warehouses now under construction on 
the outskirts of Mexico City and use 
them as an assembly plant. These ware- 
houses are modern and constructed in 
accordance with specific requirements so 
that the company will be able to assem- 
ble knocked-down cars received from the 
United States and to carry a moderate 
stock of cars, trucks, Fordson tractors 
and Lincoln cars, as well as parts. 

Whether the plant will be operated as 
a branch or as a Mexican corporation 
has not been decided. Occupancy is ex- 
pected early in July. 





NEW TIRE DEVELOPED 


AKRON, June 23—A new type of solid 
truck tire, especially built for heavy 
duty and long mileage, has been de- 
veloped by the Republic Rubber Co, of 
Youngstown, Ohio. It is known as the 
Republic Stag Hound and is guaranteed 
for 15,000 miles. 
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Parts Makers Report 
Good Summer Trade 


June Bulletin Shows Sales to 
Factories Slightly Off—Gains 


in Business to Others 





NEW YORK, June 22—The automo- 
tive parts and accessory industry is pro- 
ceeding at a strong and steady pace as 
the mid-summer season approaches. May 
business showed a less than normal sea- 
sonal decline from the April peak, and 
June and July prospects are good. It is 
also indicated that business for the last 
half of the year will exceed the final 
six months of 1924 and that net profits 
of 1925 will be better than they were last 
year. 

These statements are contained in the 
Business Bulletin for June just issued 
to members by the Motor and Accessory 
Manufacturers’ Association. The asso- 
ciation’s survey of members’ sales gives 
an aggregate index figure for May of 
165 as compared with 168 for April, 
with business of January, 1925, furnish- 
ing the index of 100. 

Sales of parts and accessories to car 
and truck manufacturers for original 
equipment dropped slightly from April 
to May, as did sales of accessories and 
maintenance equipment to the trade. 
Sales to the trade of replacement parts 
made a striking gain from an index 
figure of 107 for April to 134 for May. 


Service Equipment Declines 


In original equipment the index figure 
for aggregate May sales was 174, as 
compared with 183 in April; in accessory 
sales to the trade 173, as compared with 
193 in April, and in service equipment 
sales 146, as compared with 149 in April. 

Aggregate sales of original equipment 
on which the May index figure was based 
exceeded $12,000,000. Replacement parts 
sales included in the compilation aggre- 
gated nearly $3,000,000, accessory sales 
nearly $2,000,000 and service equipment 
sales slightly less than $500,000. The 
largest May sales reported by a single 
company were more than $2,250,000, this 
report being in the original equipment 
field. 

A large number of the association’s 
members, replying to a question regard- 
ing business prospects, stated that they 
anticipated sales in the last half of the 
year considerably in excess of the same 
period of 1924. The same manufac- 
turers, basing their opinions on profits 
of the first half of the year and the out- 
look for the second half, stated that 1925 
profits could be expected to run con- 
siderably ahead of 1924. 





RUBBER COMPANY CHARTERED 

AKRON, June 22—The Rubber City 
Cushion Tire Co. has been chartered here 
with an authorized capital of $30,000 
to manufacture cushion tires, tubes and 
casings. Incorporators are F. W. Kremer, 
E. H. Bunts, C. H. Wheeler, Alice B. 
Krauss and Philip J. Patton. 
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Survey of Industry 
Marks Normal Rate 


Employment Analysis Points to 
Automotive Field as “En- 
couraging Feature” 


WASHINGTON, June 25—The fact 
that the automotive industry is adding 
to its forces is cited by the Department 
of Labor as “the most encouraging fea- 
ture” in the June Industrial Employment 
Information Bulletin just made public 
here. An analysis of reports throughout 
the country covering May conditions 
shows departments in many of the auto- 
mobile plants working overtime and em- 
ployment in the industry normal. 

Following are detailed reports from 
various automotive centers: 

Michigan, general: Several departments in 
the automobile plants are operating over- 
time. 

Detroit: At Highland Park there is a sur- 
plus of automobile workers in spite of two 
motor plants operating overtime at this 
point. 

Grand Rapids, Mich.: Automobile body, 
automobile spring bumper and spring plants 
are operating overtime. 

Flint, Mich.: There is a slight shortage 
of workers in the automobile industry. The 
prospects for the coming summer are con- 
sidered very encouraging. Several depart- 
ments of two large automobile plants are 
operating overtime. 

Muskegon, Mich.: Some departments of 
motor plants are working overtime tem- 
porarily. 

Jackson, Mich.: Some departments in 
automboile accessory plants are operating 
overtime. 

New York: The automobile industry con- 
tinues at an active pace; also rubber-tire 
and accessory plants, and employment in 
these lines shows a gradual increase. 

Buffalo: Automobile and body building 
plants are operating at a very high rate 
and a shortage of skilled automobile ma- 
chine hands, door hangers and panelers 
exists. Rubber industries continue very 
active, operating two shifts, with full forces 
employed. 

Wisconsin, general: Marked expansion has 
taken place in the manufacture of auto- 
mobiles. 

Ohio, general: Some of the large surplus 
of coal miners are being absorbed in the 
rubber industry. 

Cleveland: Automobile work is increasing, 
with plenty of help available at present. 

Akron: Rubber factories are exceptionally 
busy, some departments operating 24 hours 
a day. 


COMPANY CHANGES NAME 


MADISON, WIS., June 23—French 
Battery and Carbon Co. has changed its 
name to French Battery Co., according 
to an announcement following a recent 
meeting of the board of directors. It 
was also decided to increase the pre- 
ferred stock from $700,000 to $1,500,000 
and to issue $1,000,000 in five year con- 
vertible 64% per cent gold notes, of which 
$750,000 will be sold immediately. Offi- 
cials state that the output of the plant 
will be greatly increased. 








Business in Brief 


Written exclusively for AUTOMO- 
TIVE INDUSTRIES by the Guaranty 
Trust Co., second largest bank in 
America. 

NEW YORK, June 24—Trade in 
general was seasonally quiet last 
week, except in summer goods, where 
reports were excellent. Several in- 
dustries noted further slackening of 
activity. Weather was” generally 
favorable for crops. Commodity 
prices were higher after two weeks 
of decline. ° 








Car loadings in the week ended 
June 13 numbered 987,196, comparing 
with 994,874 in the preceding week, 
902,710 in the corresponding period 
a year ago, and 1,008,838 two years 
ago. Decreases were reported from 
the week before in loadings of all 
commodities except coal and mis- 
cellaneous freight. 





Consumption of lint cotton by 
domestic mills last month amounted 
to 531,471 bales, as against 597,104 
in April and 413,967 in May, 1924. 
Last month’s exports of 330,967 run- 
ning bales compare with shipments 
of 472,555 bales in the _ preceding 
month and 326,357 a year earlier. 

The production of cement estab- 
lished a new _ record last month, 
amounting to 15,503,000 barrels, and 
comparing with 13,807,000 barrels in 
April and 13,777,000 in May last year. 
Shipments reached a total of 16,735,000 
barrels, the largest ever recorded 
except in three months last fall. 
Stocks at the end of the month were 
the lowest since the close of January. 

Business failures reported to 
Bradstreet’s for the week ended 
June 18 numbered 341, comparing 
with 3%7 in the preceding week and 
409 in the corresponding period last 
year. 





Bank debits to individual accounts 
reported to the Federal Reserve 
3oard for the week ended June 17 
exceeded by 14.9 per cent the total 
for the preceding week, and by 13.6 
per cent that for the similar period 
a year ago. 

Fisher’s index of wholesale com- 
modity prices stood at 158 last week, 
comparing with 156.9 in the preceding 
week, 157.2 two weeks earlier and 
158 three weeks earlier. The whole- 
sale price index of the Bureau of 
Labor Statistics for last month was 
155.2 per cent of the 1913 average, 
as against 156.2 in April. 

Earning assets of Federal Reserve 
banks declined $57,500,000 during the 
week ended June 17, with an _ in- 
crease of $24,800,000 in bills discounted 
more than offset by declines of 
$28,900,000 in open market purchases 
and $53,400,000 in holdings of Govern- 
ment securities. The circulation of 
Federal Reserve notes declined 
$16,600,000, while total deposits in- 
creased $19,000,000 and total reserves 
$2,500,000. The reserve ratio was 
unchanged at 76.3 per cent. 
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Increase Shown in 
Packard Statement 


Earns $3,299,385 During Fiscal 
Quarter—1925 May Be Most 
Profitable Year 





DETROIT, June 24—Net earnings for 
the Packard Motor Car Co. for March, 
April and May, the third quarter of the 
company’s fiscal year, in a statement 
just issued, are $3,299,385, which exceeds 
the net earnings for the first half of the 
company’s fiscal year. The total net 
earnings for the nine months are $6,- 
254,128. 

Increasing volume of _ production 
coupled with a continuing demand for 
cars points to the probability of 1925 
being the most profitable year in the 
history of the company. The present 
schedule calls for the shipment of 40 per 
cent more cars in the fourth quarter 
than in the quarter recently ended. Cash 
dividends on the company’s common 
stock paid or authorized during the year 
have totaled 20 per cent, or $4,754,040 
including three quarterly payments at 
the rate of 12 per cent yearly, and two 
extra dividends of 3 and 5 per cent. In 
addition, all outstanding preferred stock, 
totaling approximately $9,500,000, has 
been called in for retirement. This will 
leave the entire earnings of the company 
available for the common stockholders. 

June, July and August, according to 
President Alvan Macauley, are expected 
to be better than the past three months, 
while June shipments will exceed those 
of May by more than 30 per cent. July 
and August are expected to be even bet- 
ter than June. The volume of unfilled 
orders on the company’s books is the 
largest on record despite the increase in 
production. 


PAIGE CONTEST STARTS 


DETROIT, June 23 — Paige-Jewett 
salesmen throughout the country are 
given the opportunity of visiting the 
Paige-Jewett Motor Car Co. factory here 
this fall at the expense of the organiza- 
tion through a competitive sales cam- 
paign which has just opened and which 
will close Oct. 1. Thirty prizes will be 
awarded in the four different classes 
that have been established, each prize 
being a trip to the factory with all 
traveling expenses paid by the organiza- 
tion. 


NEW AIR-COOLED CAR 


DAYTON, June 22—A new car em- 
ploying an air-cooled engine, to be 
known as the Elliott, is soon to be manu- 
factured here, according to recent re 
ports. 

H. E. Elliott, the designer, and C. W. 
Lang have been working on the car for 
several years and exhaustive tests of the 
motor have been made at the University 
of Dayton. Road tests have been made 
on the one car already manufactured. 
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Equipment Assn. 


Starts Summer Meet 


Believe Attendance Will Break 
Record—Timely Topics on 
Program 


COLORADO SPRINGS, June 23—With 
1000 delegates present from all parts of 
this country and Canada, the tenth an- 
nual convention of the Automotive Equip- 
ment Association opened at Broadmoor 
Hotel here today. 

W. T. Morris, of Bridgeport, Conn., 
president of the association, and Com- 
missioner W. M. Webster of Chicago ad- 
dressed the opening session, both show- 
ing the progress of the organization. 
Sessions will continue through Friday, 
with a golf tournament and other en- 
tertainment. The program, with its 
many interesting and timely topics, es- 
pecially in the merchandising section, is 
causing more than ordinary interest for 
a summer session. 

Some of the things that will come up 
for consideration are: 

i—Establishing of a merchandise exchange 
for the purpose of exchanging slow selling 
goods in one locality that sell more freely in 
others. 


2—Appointing of a board of elections 
judges by the board of directors. 
3—Formation of a greater credit depart- 
ment. 

4—Discussion of changes in fair trade 
practices. 

5—Postdating the evils thereof. 

6—Free goods. 

7—Service or super-service. 
8—Manufacturers prepaying freight 


charges. 

§—Encroachment on business by the car 
manufacturers. 

10—Repeal of the existing Federal motor 
excise taxes. 

lli—Marking plainly contents on packages 
or packing slips. 

12—Helpful cooperation of trade papers. 
Monday session was devoted to com- 
mittee meetings, the first general ses- 
sion opening Tuesday. 





Chapin and Willys at 
Brussels Motor Session 


NEW YORK, June 25—Optimistic re- 
ports concerning the attitude of Europe 
toward motor transportation come this 
week from Brussels, where the Inter- 
national Chamber of Commerce is in ses- 
sion. Roy D. Chapin, vice-president of 
the National Automobile Chamber of 
Commerce, and John N. Willys, chair- 
man of the foreign trade committee of 
that body, are attending the conference 
4 representatives of the automobile in- 
dustry of the United States. 

Europe is turning to motor transport 
4 a means of economic reconstruction, 
‘ay the cabled advices. The report to 
‘he conference by the American com- 
mittee on highway transport has out- 
lined the practical results which have 
‘een accomplished in motor travel and 
ighway construction in this country. 








ENGLISH REQUIRED OF 
CITROEN’S OFFICIALS 


WASHINGTON, June 25—An- 
dre Citroen, chief French manufac- 
turer of light automobiles, has de- 
cided that all of his department 
heads, technical and commercial 
agents, as well as all others who 
have a responsible part in the pro- 
duction of his cars, must have 
some knowledge of the English 
language, Assistant Trade Com- 
missioner H. H. Kelly, Paris, has 
just informed the Department of 
Commerce. 

The reasons he assigned for this 
order are that English terms are 
generally used in the automotive 
industry in all countries, and that 
English is the commercial lan- 
guage generally employed through- 
out the world and thus essential to 
his export activities. A professor 
of English is now attached to the 
Citroen factory at Paris. 











Du Pont Move Reflects 
Interest in Car Field 


(Continued from page 1154) 


Among the questions which may have 
a determining effect upon the future 
course of securities prices, aside from 
those of fundamental economics, is the 
outcome of the Interstate Commerce 
Commission hearing on the Nickel Plate 
merger, which has met unexpected and 
stubborn opposition from important rail- 
road executives, and the hearing upon 
which was held before the full commis- 
sion this week. 

Here the determining question before 
the commission is whether the Van Swer- 
ingens shall be questioned as to their 
intimate personal financial relations with 
certain railroad financiers of New York, 
such questions being for the purpose of 
developing whether or not the proposed 
merger is not really the basis for a 
“trust” control of transportation by rail 
in certain large territory in the East. 
The commission thus is faced with a 
difficult problem, for if it decides against 
the Van Sweringens, it will be charged 
with unduly delaying the proposed con- 
solidation of not only this but other rail- 
road properties in various parts of the 
country. If it decides in their favor, it 
will be accused of being “controlled” by 
the powerful railroad financiers. 

As shippers have taken a keen and 
active interest in the hearings, practi- 
cally all industrial and commercial en- 
terprises will be affected by the decision 
which, in this case at least, will have a 
special Learing upon the service and rates 
to be furnished the automobile plants of 
the Middle West.—H. H. S. 





JACK FIRM ORGANIZED 
BOSTON, June 23—So-Lo Jack Co., 
Inc., has been formed here to manufac- 
ture and sell automobile jacks of a new 

type. Joseph Rioux is president. 
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Complete Union of 
Maxwell-Chrysler 
Stockholders peronren Transfer 


—President States Excel- 
lent Condition 





DETROIT, June 24—The Chrysler 
Corp. acquired today all the business and 
properties of the Maxwell Motor Corp. 
The sale, pursuant to the plan of April 
15, was authorized at a meeting of the 
Maxwell stockholders, held here. 

Incorporation papers for the new 
Chrysler Corp. were filed in Delaware 
June 6. This corporation takes the place 
of the Chrysler Corp., formed in Michi- 
gan with nominal capital to conform with 
legal matters necessary in connection 
with carrying out the transfer plan. 

Under the transfer plan 239,373 shares 
of Chrysler Corp. preferred will be is- 
sued to Maxwell stockholders on the ba- 
sis of 100 shares of preferred and 10 
shares of Chrysler common stock for 
each 100 shares of Maxwell Class A 
stock and 100 shares of Maxwell common 
for each 100 shares of Maxwell Class B 
stock. 

The new corporation will have an au- 
thorized capitalization consisting of 275,- 
000 shares of $8 cumulative preferred 
stock and 800,000 shares of common, all 
no par value. 

Walter P. Chrysler stated that the 
new company was beginning its career 
under the most auspicious circumstances. 
The new four-cylinder Chrysler car, now 
being introduced, has met with complete 
approval of the dealer and distributor 
organization. The company, he con- 
tinued, has orders on its books assuring 
capacity production for the next three 
months on both the four and six-cylinder 
models. He said that the company was 
never in a stronger position with respect 
to forward orders, organization facilities 
and cash. 





VETOES BUS BILL 


MADISON, WIS., June 23—Governor 
Blaine of Wisconsin has vetoed the Sen- 
ate bill which would have permitted the 
State railroad commission to authorize 
substitution of buses for regular equip- 
ment on street railway or interurban 
lines. The bill would turn street rail- 
way and interurban companies over to 
bus companies and permit them to op- 
erate buses in place of street cars. 





CHEVROLET ADDS SCHOOLS 


DETROIT, June 25—The Chevrolet 
Motor Co. has added three more units 
to its chain of service schools. There 
are now ten schools in various parts of 
the country, each in charge of two skilled 
instructors. Each week the ten schools 
return to the service organization be- 
tween 60 and 80 graduate mechanics. 

The seven original service schools 
were established last summer at each 
of the Chevrolet assembly plants in the 
United States. 
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SHOWS 


Sept. 14-19 — Cleveland, Public 
Auditorium, Annual Con- 
vention and Exposition, 
American Society for 
Steel ‘Treating, Hi, 
Kisenman, secretary. 


Sept. 21-26—London, England, 
Annual Cycle and Motor- 
cycle Show under aus- 
pices of the British Cycle 
and Motorcycle Manufac- 
turers and Traders Union, 
Ltd. 


Sept. 28-Oct. 3—Chicago, Four- 
teenth annual Safety Con- 
gress and Exhibit, Rain- 
bow Room, Hotel Winton, 
under direction of Nation- 


Coming Events 


al Safety Council, A. M. 
Smith, business manager. 

Oct. 5-9—Atlantic City, Young’s 
Million Dollar Pier, Manu- 
facturers’ Exhibition in 
connection with American 
Electric Railway Associa- 
tion Convention. 

Oct. 8-17—London, Olympia 
passenger car show. 

Oct. 29-Nov. 7—London, annual 
truck show. 

Nov. 26- Dec. 6— Berlin, Ger- 
many, Annual Automobile 
Show in the Kaiserdamm. 


CONVENTIONS 


June 22-27—Summer Convention 
of the Automotive Equip- 


ment Association at the 
Broadmoor Hotel, Colorado 
Springs, Colo. 


June 24-26—Seattle, 
Foreign Trad 
Convention. 


Sept. 14-19 — Cleveland, Public 
Auditorium, Annual Con- 
vention and Exposition, 
American Society for Steel 
Treating. 


Oct. 5-9—Atlantic City, Young’s 
Million Dollar Pier, Amer- 
ican Electric Railway As- 
sociation. 


Oct. 7-10—Montreal, Motor and 
Accessory Manufacturers 
Association Convention. 


National 
e Council 
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RACES 
July 4—Salem, N. H. 
July 26—Paris, Montlher 
Track, French Grand Prix, 
Sept. 7—Altoona, Pa. 
Sept. 19—Syracuse, N. Y. 
Sept. 30—Fresno, Cal. 
Oct. 10—Baltimore-Washington 
Speedway, Laurel, Md. 
Oct. 12—Salem, N. H. 
Oct. 24—Charlotte, N. C. 
Nov. 26—Los Angeles. 
S.A.E. MEETINGS 
National 
Sept. 15-16—Production meet. 
ing and exhibition. 
Sept.—Automotive Transport. 
tion meeting. 
Nov.—Service Engineering 
meeting. 











To Increase Output 


of Reclaimed Rubber 


AKRON, OHIO, June 24—John K. 
Mitchell, president of the Philadelphia 
Rubber Works Co., has announced plans 
for increasing production of reclaimed 
rubber to 10,000,000 pounds a month, or 
about double the present output. 

Expansion will include construction of 
two new factories, one in the East, prob- 
ably Philadelphia, and the other in a 
locality not yet decided upon, and en- 
largement of the Akron plant. 

“Reclaimed rubber offers American 
manufacturers the one solution in the 
problem brought about by the shortage 
and high price of crude rubber,” Presi- 
dent Mitchell said. 

“In 1919 for every hundred pounds of 
rubber consumed there were 63 pounds 
of scrap used. Today only 30 pounds of 
scrap are used out of each hundred 
pounds consumed, so we must get our- 
selves back to the 1919 basis immedi- 
ately. 

“Reclaimed rubber today is greatly 
improved, and finished goods containing 
it are just as serviceable as though they 
were made of the finest para exclusively. 
The supply of old tires in the country is 
practically unlimited, and the possibili- 
ties of reclamation are almost without 
limit.” 


PLANS RUBBER MART 


NEW YORK, June 22—F. R. Hender- 
son, head of F. R. Henderson & Co., 
crude rubber merchandiser, has obtained 
a State charter to organize the Rubber 
Exchange of New York, Inc. 

Mr. Henderson says the purpose of the 
Exchange is to establish a trading center 
for crude rubber, to arrange for settle- 
ment of forward contracts in the prod- 
uct, and to eliminate the wide fluctua- 
tions common in the recent scramble for 
rubber, which has resulted in differing 
quotations in different parts of the city. 

Mr. Henderson will request crude rub- 
ber dealers in all parts of the city to 
join the Exchange, and he anticipates 
that the larger manufacturers and con- 





I. C. C. RULES FREIGHT 
RATES UNREASONABLE 


WASHINGTON, June 24—De- 
troit automobile manufacturers 
will be interested in the Interstate 
Commerce Commission’s decision 
this week that the class freight 
rates and commodity rates, bearing 
a direct relation thereto, between 
points in the lower peninsula of 
Michigan, north of the line of the 
Michigan Central Railroad from 
Detroit to Chicago and points in 
Central territory, are unreasonable, 
unduly prejudicial to persons and 
localities in the lower peninsula, 
north of said line, and unduly pref- 
erential of persons and localities in 
central territory on and south of 
the line. 











sumers throughout the country will give 
the institution their moral support. 





BUICK COMPLETES CIRCLE 


NEW YORK, June 23—A 1925 Buick 
standard six touring car has returned 
here from its trip around the world, 
having passed through fourteen different 
countries and being driven by 350 differ- 
ent drivers. More than 20,000 miles 
were covered. 

The car was not accompanied by driver 
or mechanic, being relayed from one dis- 
tributor to another at convenient spots 
along the route. The final lap of the 
journey, from San Francisco to the At- 
lantic coast, was made in ten days, allow- 
ing time out for display in the larger 
cities. 





BUYS HERSCHELL SPILLMAN 


BUFFALO, June 23—Simmons Ma- 
chine Tool Corp. has purchased the 
assets of the Herschell Spillman Co., and 
has sold the major part of the machinery 
and equipment. The buildings have been 
sold to the Kardex-Rand Co. The ser- 
vice and replacement parts business is 
being operated by the Simmons com- 
pany. 


——$—$—$—<=<=<—<==» 


Kelly-Springfield Is 
to Sell Thomas Plant 


AKRON, OHIO, June 24—The Kelly- 
Springfield Tire & Rubber Co. will offer 
for sale the plant and equipment of the 
defunct Thomas Rubber Co. at Wooster, 
it is reported. Following the failure of 
the Thomas concern, the plant was 
bought by Kelly-Springfield for $68,000, 
and then was sold by Kelly-Springfield 
for $90,000, but, it is said, the Thomas 
concern defaulted in payment of its mort- 
gage, 

Thomas officials said the company was 
handicapped by the rise in crude rubber 
prices and lacked cash to meet current 
indebtedness. An expansion program 
was started early this year, but bank- 
ers failed to support it. 

Kelly-Springfield’s Akron and Cum- 
berland, Md., plants are operating at 
capacity, sales being’ reported in ex- 
cess of 25 per cent over last year. Wide- 
spread demand is reported for the con- 
pany’s new “flexible balloon cord.” 

Although a deficit was reported in the 
first quarter of the year, the company 
is said to be rapidly regaining its old 
earning power, and the balance sheet is 
expected to show a profit in the current 
quarter. There is talk of resumption of 
dividends on the 6 and 7 per cent pre 
ferred stocks by the end of the year. 





EISEMANN MEETING 

NEW YORK, June 22—District man- 
agers and traveling representatives of 
the Eisemann Magneto Corp. recently 
assembled at the general offices for the 
annual meeting of the sales organiza- 
tion. The week was spent in study and 
discussion of the expanding activities 
of the company, ignition equipment, gov- 
ernors and radio being taken up in turn. 

Plans and policies were covered thor- 
oughly by T. E. Kennedy, general sales 
manager, and B. B. Woodford, assistant 
sales manager. Service problems weré 
explained at length by R. C. Crockard, 
service manager. E. S. Clark, advertis- 
ing manager, discussed the publicity 
program mapped out for the coming 
year. 
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Drive Gears cc . 


pa 


finished (machined on all outside sarfisces) 
in 58 seconds (floor to floor) 


HESE Main Drive-Gear Blanks come to the FAY 

AUTOMATIC LATHE with all outside surfaces in the 

rough. They are rough turned and faced on one Fay, 
and finish turned and faced (as shown above) on another 
ea Floor-to-floor time for the finishing operation — 58 
seconds. 


Note the method of driving the gear-blank. It is driven by 
a stub arbor which engages a notch on the outside of the 
hole. It locates from the bottom of this hole. This method 
of driving permits the machining of all surfaces at the 
same time. 


FAY AUTOMATIC LATHE 


JONES & LAMSON MACHINE CO. 
SPRINGFIELD, VERMONT 


Branch Office: AGENTS: France, Spain and Belgiam—F. Auberty & Co., 182 Branch Office: 
503 Mark Rue Lafayette, Paris. Holland—Spliethoff, Beeuwkes & Co., Rotterdam. : 
et St. : - - 
San F, Fi Japan, Korea, ete.—Mitsui & Co., Ltd., Tokio. Australasia— 19-21 Water Lane, Queen Vie 
rancisco, Cal. McPherson's Pty., Ltd., 554 Collins St., Melbourne. toria St., London, England 
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TIRIUB UOTE 


Before, DURING and SINCE the War all credit is 
due the Society of Automotive Engineers for the con- 
structive work accomplished on DESIGN ENGI- 
NEERING and Standardization. WE believe that in 
the development and perfecting of the LOVEJOY 
Shock Absorber we have kept pace, and have con- 
tributed to the performance, easy riding and long 


wearing qualities of Passenger Cars, Trucks and 
BUSES. 


Engineers who anticipate the rigid requirements 
demanded by the ultimate consumer will equip 
their product with the best shock absorber avail- 
able. 


Our engineers are now cooperating with the lead- 
ing car, truck and bus makers. 


A Lovejoy equipped product is a sales asset. 


Let us know your requirements! We will be glad 
to serve YOU. 


LOVEJOY MFG. CO. 


37 Brighton Ave. Boston, Mass. 








e 


HYDRAULIC 





SHOCK ABSORBERS 
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Single-acting thrust 
bearing, flat seats 
(grooved races) 
1100-F Series 


yo 


Double-acting thrust 
bearing, flat seats 
(grooved races) 
2100-F Series 





Single-acting, self- 
aligning thrust 
bearing, leveling 
washer, 1100-U Series 





Double-acting, self- 
aligning thrust 
bearing, leveling 
washers 
2100-U Series 








Super-Strom 
Equipped 

















Super-Strom Ball Bearings 


— for smoother action, quietness of operation, 
and longer life of transmissions 


UTOMOTIVE engineers are speci- 

fying Super-Strom Ball Bearings 
for transmissions, recognizing their 
greater smoothness of action and quiet- 
ness of operation as well as greater 
dependability. 


The new Super-Strom radial bearing 
insures correct relation of parts by 
holding the shaft in permanently rigid 
alignment. Its accuracy and freedom 
from wear greatly prolong the life of 
the transmission with consequent re- 
duction in upkeep costs. 


Deep-grooved and without filling 
slots, the Super-Strom offers increased 
load-carrying capacity by the use of 
larger balls, It is a stock bearing, yet 





Sites 


its dimensional accuracy and concen- 
tricity compare favorably with bearings 
made to special specifications. Retain- 
ers are unusually sturdy — accurately 
pressed—rigidly riveted. The special 
analysis steel used is hardened through- 
out, not merely case-hardened, thus 
giving exceptional durability. 


Super-Strom Ball Bearings are now 
available in quantity production—in a 
wide variety of types and sizes. Be- 
hind them is the Strom reputation for 
quality manufacture. Our engineers 
welcome inquiries. Let us send you 
catalogs, price lists, with tables of load 
capacities at different r.p.m., etc. Write 
for the facts, 


STROM BALL BEARING MFG. CO. 
4531 Palmer Street, Chicago, Ill. 








Super-Strom 
deep groove, 
radial bearing 


Double-row, deep- 
groove, radial bearing, 
bronze retainer 





Angular contact 
bearing, combination 
radial and thrust 


= 


Single-row, maxi- 
mum type, 
radial bearing 
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How to Cut Shank Pinions! 


The Work 


made from steel having 9 teeth of 
14/18 pitch. Teeth must be con- 
centric with the shank within close 
limits. Required in large quanti- 
ties. 


The Machine 


The High-speed Gear Shaper is 
used for the job. It is equipped 
with a special fixture which holds 
the work by the shank, thus mak- 
ing possible the cutting of the teeth 
concentric with the latter. It also 
produces the work in large quanti- 
ties and at a low cost per piece. 


The Method ? Gear Sheper Cutter 


The fixture consists of a bushing Shank Pinion 
Cam Clamping Ring 



























































for centralizing the work, and 
, ttt; 
three clamping plungers operated ¥ Wd +—\ 
upon by a cam-shaped clamping Ci N / 
ring. A slight turn of this ring WU —\\ N 
clamps the work. Simply and ~ Ce Y), 
easily operated and unusually eff- Clamping Phun ZY 
cient. / 














The possibilities of the High-speed Gear Shaper will more 
than meet your expectations. Will you give it the opportunity? 


The Fellows Gear Shaper Company 


Head Office and Works: Springfield, Vermont, U. S. A. 


Branch Office: 651 Book Bldg., Detroit, Mich. 


GEAR SHAPERS, THREAD GENERATORS, AND GEAR-TOOTH GRINDERS 
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ew Departure 
all Bearings 


In the Winning, Record 
Breaking Car, at 
Indianapolis Speedway 
and Altoona 


The 47 New Departure Ball Bearings in my Duesen- 
berg were in no small way responsible for the speed 
and performance of the car in winning first at 
Indianapolis. Some ball bearings! 


Peter De Paolo. 


—eight of the first ten cars in the great race were completely equipped with New 


Departures. 

—the 47 in the winning car were in following respective positions: 

4 in front wheels 5 in transmission 4 in cam shaft 

2 in rear wheels 2 in clutch 8 in timing gears 
j 2 in differential 3 in steering gear 2; , 
Yj 2 in pinion 6 in supercharger im water pump 
j 1 in propeller shaft 2 in crank shaft 4. in distributor 


—the motor speed was approximately 5500 r.p.m., and in the supercharger, approxi- 
mately 32,000 r.p.m. 

—with no bearing trouble of any nature. 

—all New Departures as good as new when taken out for condition check after the 
race. 


THE New DEPARTURE MANUFACTURING COMPANY 
Detroit BRISTOL, CONNECTICUT Chicago Hy Dr 


, 
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Cutter, Reamer and Tool 
Grinding Machines. Several 
sizes and types 





Automatic Screw Machines 
for light work 











A Famous Line 


Brown & Sharpe. You know the 
name. The name is known as a 
symbol for fine Machines and Tools 
from Detroit to Delhi. Most auto- 
motive engineers know the line as 
well as the name. 


A thorough knowledge of Brown 
& Sharpe Machines leads the way 
to better, more economical methods 
in automotive manufacture. Higher 
production possibilities are dis- 
covered almost invariably. 


Plain Grinding Machines for rapid 
production of duplicate parts 





You will find in Brown & 
Sharpe Machines unfailing accu- 
racy, ease of control and _ inbuilt 
strength. You will find versatility, 


Brown & Sharpe Mfg. Co. 


——__ Providence, R. I., U. S. A. 























Spur and Spirel Gear Hobbing, and Spur 
and Bevel Gear Cutting Machines 


¢ 
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Automatic 
for heavy work 


95 





Screw Machines 











of Producers 


efficiency and many other features 
which insure their ability to pro- 
duce a little more than is expected 
of them. 


You should also know the Brown 
& Sharpe line of Small Tools. These 
tools have remained the recognized 
standard of quality for over 75 
years. 


One step toward a_ thorough 
knowledge of Brown & Sharpe Ma- 
chines and Tools is to send for the 
catalog. General Catalog No. 138 
lists both lines completely. 


Send for your copy to-day. 




















Brown & Sharpe Mfg. Co. ae. 
Providence, R. I., U. S. A. _& 











Automatic Milling Machines 

for High Production Milling. 

Two sizes, No. 21 for light 
work, No. 33 for heavier 
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Announcing —THE HEALD 











































Semi 
Automatic 


Internal 
Grinder 


Size Indicating 





This machine is a massive, rigid, all ball bearing, size 
indicating internal grinder with automatic controls on 


nearly every unit. 


The loading is done conveniently from 
the front with wheel cutting on the far 
side of the hole in plain view of the 
operator. With a coarse feed, the wheel 
roughs to approximate finish size when 
the operator, by lifting a latch, can short 
stroke his table just enough to allow him 
to bring his diamond into position for 
truing and then resumes grinding with a 
clean sharp wheel automatically changed 
to a fine finishing feed, giving a true, 
round hole without bell mouth to prac- 
tically any degree of accuracy. 


Then there is an oil driven table giving 
an unlimited range of speeds including 
an automatic quick withdrawal and re- 
turn—A ball bearing workhead requir- 
ing no adjustment, which is arranged 
with an automatic start and stop for 
water and work spindle as the wheel 
leaves the finished hole—A ball bearing 
wheel head with the high power idler— 
dogs with micrometer adjustment which 
can be set while machine is in operation. 
Automatic wheel guard—and above all 
there are production figures which we 
know will interest you. 


If you do internal grinding at all, you can not afford to be 


without one of these machines. 


Write for full information. 


The Heald Machine Company 


11 New Bond St., Worcester, Mass. 
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If ° It * Can * Be + Milled — Mill - It °* Faster! 







(There is real workmanship 
goes into every special attach- 
ment Suggested, Designed and 
Built by K @& T’s Produc- 
tion Service Department.) 














ee as ae 





Expanding Production Service 


O great has been the demand for 
Production Service Attachments 
that we have found it necessary to 

again expand our tool room. We are 
putting in new equipment—the finest 
we can buy—to take care of this increase 
in Production Service orders. 


All over the country manufacturers are 
availing themselves of K & T’s Produc- 
tion Service Department. They are equip- 
ping their milling machines with special 
fixtures and attachments and, in many 
cases, former production records are 


being doubled. 
Why don’t you, too, take advantage of 


KEARNEY & IR 


our 26 years of milling experience, and 
let us help you solve your problems? 


There is no obligation on your part. And 
bear in mind, also, that Kearney & 
Trecker Corporation assumes complete 
responsibility for the successful opera- 
tion of every special fixture and attach- 
ment built in their shop. 


This service is yours — why not avail 
yourself of it and be benefited as many 
other manufacturers are doing every 
day? Send us your blueprints and sample 
castings for. a Production Service 
estimate. 

Kearney & Trecker Corporation 


Milwaukee Wisconsin 


MACHINES 


ECKER 























- Automotive Industries 
June 25, 1925 


Landis Can Be Counted on |. 
to be always UP-TO-DATE 


HESE Landis Grinding Machines are HY- 
DRAULICALLY operated. 


A hydraulic drive transverses the work-carriage im- 
parting motion so smooth that a new freedom from 
chatter-marks results. Any transversing speed from 
12” to 40’ per minute is available. 

























The exceptionally rigid and simple construction of these machines 
makes them capable of producing wonderful results both as to 
production and economy in grinding wheel cost. In the majority 
of cases where these machines have been in daily production for 
over a year the original grinding wheels are still being used, 
Think what a saving this means in wheel cost. 


a, ieee (Oe 


Another example of the economy of these machines is given by a 
user who operates one of them for a week without dressing the 
wheel. During that time 6200 chrome nickel steel valve stems are 
ground to a high finish and an accuracy of .oo05. For a week the 
diamond cost was absolutely nothing and the wheel wear practi- 








caliy negligible. 7 
This type Landis introduces a new note in grinding machines as d 
it results in production at a cost hitherto not generally available. . 
3uilt in sizes 6” and 10” swing, up to 36” between centers, line ? 

shaft or direct motor. Ww 
Descriptive bulletins and prices gladly supplied on request. dt 
TI 
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LANDIS’ LATEST Contribution 
to the Industry 


Tie 
LANDIS 


Brake Drum 


Grinding 


Machines! 


HESE Special-Purpose LANDIS Grind- 
grinding brake 
drums—that they be concentric with the felloe. 
They solve the problem of producing brakes 
with a minimum clearance between brake and 
drum—to insure their easy operation. 


ing Machines are for 


The drums, whether external or internal, are 
GROUND to an almost perfect concentricity. 


We call special attention to the large diameter 
and the absence of any overhang of the grinding 
There is abso- 


wheel on the internal machine. 


lutely no opportunity for the grinding wheel to 
spring away from the work. 





INTERNAL BRAKE DRUM GRINDER 





EXTERNAL BRAKE DRUM GRINDER 


The most approved method for machining 
drums of high carbon steel and a production 
booster in truing drums of low carbon steel. 


Send prints for a production estimate on the 
Landis Brake-Drum Grinder and data concern- 
ing the complete operation. 


LANDIS TOOL COMPANY 
Waynesboro, Pa. 


New York Office: 30 Church Street 
Chicago Office: 618 W. Washington Blvd. 
Detroit Office: 5928 Second Blvd. 


DOMESTIC AGENTS: Hallidie Machinery Co., 
Seattle; Smith, Booth, Usher Co., San Francisco 
and Los Angeles; Peden Iron & Steel Co., Houston 
Fulton Supply Co., Atlanta; F. C. Riehmond Machin 
ery Co., Salt Lake City; Moore Handley Hardware 
Co., Birmingham. 


CANADIAN AGENTS: F. F. Barber Machinery 
Co., Toronto; Williams & Wilson, Ltd., Montreal 


FOREIGN AGENTS: R. &. Stokvis & Zonen, 


Rotterdam; R. 8. Stokvie & Fils, Paris; Anderson 
Meyer & Co., Ltd., Shanghai; Andrews & George 
Company Ltd., Vokyo; Benson Brothers, Sydney 
and Melbourne: Burton Griffiths & €0., Ltd., Lon- 


den; Wilh. Sonesson & Co., Malmo and Cepenhagen. 
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Forming 
Fenders 





“BLISS” No. 409-C 
Double Crank 
Toggle Drawing 
Press 








Photographs by courtesy of our customer PATENTED 


3 ie ILLUSTRATIONS show a BLIss No. 409-C Patented Double Crank Tog- 
gle Drawing Press forming pressed steel fenders, also close-up of die 
and punch. 

The further we go in the work of illustrating what BLiss Presses are do- 
ing, the wider becomes the range of industries they are serving at a saving 
over other methods. One of our customers recently said something like this: 
“We used to buy the Biiss Presses we thought we needed and use them as we 
thought best. Now we have asked BLIss engineers to come in and show us, 
not only how to get more production out of what we have, but how to use 
more presses in the interests of economy.” 


There is a BLiss Press for every requirement. 











E. W. BLISS CO. kno Works BROOKLYN, N. Y., U.S. A. 


SAL 
OFFICES 


ENGLAND, Pocock St., Blackfriars Rd., S. E., London ITALY, 35 Via Nizza, Turin FRANCE, 54 Blvd. Victor-Hugo, St. Quen, Paris 


No. 303 





Bliss for Machinery 


ES { DETROIT CLEVELAND CHICAGO PITTSBURGH ST. BUFFALO CINCINNATI NEW HAVEN 
Dime Bank Bldg. Cleveland Discount Bldg. Peoples Gas Bidg. Oliver Bldg. Boatmen’, : oe Side. Marine Bank Bldg. Union Trust Bldg. Second Nat'l Bank Bldg. 


American Factories: BROOKLYN, N.Y. HASTINGS, MICH. CLEVELAND,OHIO. SALEM, OHIO. 
FOREIGN SALES OFFICES AND FACTORIES: 
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Bethlehem Products for 


the Automotive Industry 


Tool Steel 


There is a correct grade of Bethlehem Tool Steel to 
fill each specific requirement. Bethlehem’s own tool 
steel requirements are very exacting and each grade 
of tool steel must prove satisfactory in Bethlehem 
plants before being offered elsewhere for the same 
purpose. In no other plants or machine shops are 
tool steels given harder usage. 


| “Mayari Pig Iron 


Mayari Pig Iron contains the alloys nickel and chromium thoroughly dis- 
tributed through the iron. When Mayari is used in foundry mixtures, it pro- 
duces castings that are hard, free from impurities, and easily machined, taking 
a very smooth finish. Mayari presents the cheapest means, as well as the best 
metallurgical method for adding the alloys nickel and chromium to cast iron. 
Mayari is exclusively a Bethlehem product. 


Rolled Steel Fly Wheels Alloy Steels 


Bethlehem Rolled Steel Fly Wheels are 3ethlehem has been supplying Alloy Steels 
made at the Cambria Plant of Bethlehem ,, rigid specifications since the early days of 
Steel Company. The combined forgings ; i 

and rolling process given the steel estab- the automobile. Bethlehem Alloy Steels are 
lishes a dense and circumferentially grained dependable because they are made under the 
structure, resulting in strength and easy most ideal manufacturing conditions and 
machinability. The fly wheels have perfect 
balance and can be applied to any speed , : ; 
motor with absolute safety. supervised—the result is uniform quality. 


each process of manufacture is carefully 


Rolled Steel Truck Wheels 


The Bethlehem method of making a truck wheel from a rolled steel I-beam 
results in a wheel that combines great strength and durability with resiliency. 
The Bethlehem Wheel helps to cushion road shocks and reduce destructive 
costly wear and tear. It lessens wear and tear particularly on those vital parts 
to which the springs afford no protection—the rear axle, differential, and 
drive shaft. 


Drop Forgings 


Examples of Bethlehem Drop Forgings that have been supplied to the Auto- 
motive Industry include Connecting Rods, Ring Gears, Transmission Gears, 
Pinions, Steering Knuckles and other Upset and Drop Forged parts for auto- 
mobiles and motor trucks. Bethlehem Drop Forgings are furnished of carbon 
and alloy steel, heat treated or annealed. 


Rim Sections Brake Drums 


: ; ; ; Bethlehem High Carbon Steel Brake Drums for motor 
Bethlehem supplies rolled steel rim sections for both pas-  trycks and automobiles are forged and rolled from care- 


senger cars and motor trucks. fully selected stock. 


BETHLEHEM STEEL{[COMPANY, General Offices: BETHLEHEM, PA. 


District Offices: 


New York Boston Philadelphia Baltimore Washington Atlanta Pittsburgh 
Buffalo Cleveland Detroit Cincinnati Chicago St. Louis San Francisco 


Bethlehem Steel Export Corporation, 25 Broadway, New York City, Sole Exporter of our Commercial Products 


| BETHLEHEM 
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When ‘Small Tools’’ Dull, 
Production Lags! 


FTEN, high machine-tool operating cost is traced directly to fre- 

quent sharpenings of the “small tools” (taps, dies, drills, reamers, 

etc.). For whenever a cutting-tool is removed for grinding the machine 
is idle, the workman is idle and investment is idle. 





This emphasizes the importance of buying small tools on a work-produc- 
ing basis. In the long run, the cheapest are those that give the longest 
service between sharpenings. 


For over 40 years GYD small tools have been setting production rec- 
ords. Over 20,000 items comprise the @J’\D small tool line, offering 
buyers tremendous advantages—one source of supply, one invoice to 
check, one responsibility for results! 





Get the 400-page GTD small tool catalog. No obligation. 


GREENFIELD F TAP AND DIE [» 








CORPORATION 


GREENFIELD, ~ MASSACHUSETTS 


GT TAPS - DIES - SCREW PLATES - TWIST DRILLS 
REAMERS - PIPE TOOLS - SCREW SLOTTING CUTTERS 








It pays to 


Comet / 
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Generating Ring Gears for 
Heavy Trucks and Rail Cars 


Ratios as high as 9 to 1 


Generating Heavy Spiral Bevel Ring Gears for Trucks and 
Rail Cars. 


Spiral Bevel Gears can now be obtained in sizes up to 25” 
diameter and 114 D.P. by reason of the latest Gleason Spiral 
Bevel Gear Generator, 25” size. 












The heavy truck and rail car now have available to them the 
single reduction Spiral Bevel drive with its advantages of 
continuous tooth to tooth contact and rolling engagement of 
tooth profiles. 


GLEASON WORKS 


ROCHESTER, N. Y. 


Manufacturers of Gears and Bevel Gear Machinery for Over 60 Years 
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For the first time, you can now combat Vibration scientifi- 
cally. The Precision Balancing Machine does what no other 
apparatus has ever done—actually weighs unbalance in rotative 


parts and locates the exact point for correction. Mathemati- 
cally accurate. No chance for error. No dependence on the 


skill of the operator. 











If you would like to make a better product, and at the same 
time reduce your cost of production, let us tell you what Precision 
Balancing is doing for many machine manufacturers. Write us. 


Gisholt Machine Company 


Dept. 3E Madison, Wis. 


The PRECISION 
Balancing 
Machine 





For Balancing 


Crankshafts 
Flywheels 
Clutches 
Pulleys 
Grinder Arbors 
Cutterheads 
Woodworking 

machinery 
Electric motors 

and dynamos 
Etc. 








LEITRIM I 





lustries Automotive Industries 
925 June 25, 1925 105 











Two more Simplimatics installed 


: or Wi ihac here since.picture wastaken ~ 4670 © e 


The Simplimatic makes 


another production recor 

















| Misi Production Previous Production 
q 3 Men 7 Men > 
6 Simplimatics 8 Machines 
216 Finished Wheels in 9 hours 180 Finished Wheels in 9 hours 
AG J 
| The Simplimatic has the productive capacity of a specially designed 
machine, yet it is readily adaptable to a wide range of work such as: 
Ball Bearing Rings Brake Drums Flywheels Pump Impellers 
Bearing Retainers Cluster Gears Pipe Flanges Spur Gears 
Bevel Gears Clutch Housings Pistons (large) and many other parts 


Let us tell you how The Simplimatic will increase your production and lower your costs 


Gisholt Machine Company 


1900 EAST WASHINGTON AVENUE 
MABDIisSOon, Wwihiscon st N 





a — 
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New Britain 
New-Matic 
- Chucking Machines 






















NEW BRITAIN NEW-MATICS are air con- 
trolled, work rotating, chucking machines, made in 
two sizes with 4 spindles and two sizes with 6 spin- 


dles. 





A big advance in economical production of auto- 
motive parts has been the result of every installation 
of these machines. 


The New Britain 
Machine Co. 


New Britain, Connecticut 
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OLSEN-CARWEN 
Static-Dynamic 





| Balancing Machine 
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Olsen-Carwen No. SC Eliminates Vibration and Secures Perfect 


Balance with Speed and Economy. Cuts the 
Cost to the Bone on Production Balancing 


The last word in balancing automotive parts is expressed in the Olsen- 
Carwen Static-Dynamic Balancing Machine No. 3-C, shown above, as it is the pre- 
cision machine for balancing all rotating parts with the greatest accuracy and 
reliability and at the same time on a real productive basis. 





To properly balance a motor, car or truck it 
is essential that the crankshaft, flywheel, clutch 
assembly, universal joint shaft, generator and 





fan be all statistically and dynamically balanced. 
It is also essential that the connecting rods be 
corrected so that they all weigh the same with 
respect to their center of gravity and all pistons 
in any motor of themselves weigh the same. 








Connecting rods can best be weighed accurate- 





ly with respect to their center of gravity and on 
a production basis by the use of our Olsen- 
Lundgren Automatic Weighing Connecting Rod 
Scale. 


“KNOWLEDGE IS POWER” 


SOLE MANUFACTURERS 
TINIUS OLSEN 


TESTING MACHINE COMPANY 
900 N. 12th Street, Philadelphia, Penna. 


Foreign Representatives :— 
Messrs. Ed. G. Herbert, Manchester, England; Messrs. Andrews & 
George Co., Tokyo, Japan; Messrs. R. S. Stokvis, Paris, France; 
Rotterdam, Holland; Brussels and Antwerp, Belgium. 





Olsen New Automatic and Auto- 
graphic Universal Testing Machine. 


OLSEN 


Testing Machines 


Olsen Automatic and Autographic 
Universal Testing Machines are the 
standard for high quality used 
throughout the world and in use by 
all up-to-date Automotive Metallurgi- 
cal Laboratories. 


Olsen Special Testing Machines are 
designed and built to apply any form 
of stress or strain to any class of 
material. 


Special production Testing Ma- 
chines for Brinell Hardness, also 
chassis and valve spring testing. 


Strain Gauges, Extensometers, In- 
struments. 
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> St. Louis Malleable Casting Co. 


Certificate Holders for the Quarter 
Ending March 31st, 1925 


Albany Malleable Iron Co.......-.0ecceeceecceeeeee Voorheesville, N. Y. 
Albion Malleable Iron Co... 22... .ccsececeecceeceeeceee Albion, Mich. 
American Chain Co. * iabebsne . Bridgeport, Conn. 
American Malleable Castings Co. seve . .Marion, O. 
American Malleables Co........... “Lancaster, N. ¥., and Owosso, Mich. 
Badger Malleable & Mfg. Co........... ..... South Milwaukee, Wis. 
Baltimore Malleable Iron & Steel Casting Co. Baltimore, Md 
Belle City Malleable Iron Co........ oseneeee Racine, Wis, 
Chain Belt Co... ° . Soneeee ° Milwaukee, Wis. 
Chicago Malleable Castings Co. shevesees > West Pullman, Chicago, Ill. 
Columbia Malleable Castings Co. Columbia, Pa 
Columbus Malleable Iron Co., The............ . Columbus, O. 
Danville Malleable Iron Co....... Danville, Ill. 
Dayton Malleable Iron Co... . . Dayton, °., Ironton, O., and Canton, O. 
Decatur Malleable Iron Co...........++++ ‘ Decatur, Ill. 
Devlin Mfg. Co., Thomas... .....0.-.0s0s000 : Philadelphia, Pa. 
Eastern Malleable Iron Co., — Naugatuck Malleable Iron 
Works, sg Ny Conn.; eport Malleable Iron Works, Bridge- 


idg 
port, ; Troy Maatiesbie' Iron Works, Troy, N. ¥.; Wilmington 
Malleable inn Works, Wilmington, Del.; Vulcan Iron Works, 
Britain, Conn. 


















Brie Malleable Tron Co.........scsesceveceee seeceee R Erie, Pa. 
Federal Malleable Co.... se oeercccccccncscceoeoeces ‘West Allis, Wis. 
Fort Pitt Malleable Iron Co. Morenocderecvetecocessasers Pittsburgh, Pa. 
Peter Gs FRN GH ce cc vccesccossccsecesccvessnsccecs Syracuse, N. Y. 
General Blectric Co....... cc sscecvcvvevcvccssccevessoes .. Erie, Pa. 
Glancy Malieable Corporatio: . Waukesha, Wis. 
Iilinois Malleable Iron Co... 2.25.6. 0ceceecccsereneeeeeeeees Chicago, Ill. 
Towa Malleable Iron Co........ ove .. Fairfield, Te. 
Kalamazoo Malleable Iron Co... ... oereeeeeees Kalamazoo, Mich. 
Laconia Car Co...... aiebevasdveseoven Laconia, N. H. 
Lakeside Malleable Castings Co. Kesesancestensecennaqes Racine, Wis. 
Lancaster Foundry Co. pes Lancaster, Pa. 
ROR, 6.0 cs dcvccocccspsrveccescsccverecosceesce Indianapolis, Ind. 
Marion Malleable Iron Works. .......6..20e0eeeeeeeee .. Marion, Ind, 
Moline Malleable Iron Co... . 2.6.66. secre cece eeeeneees St. Charles, lil. 
National Malleable & Steel Castings Co.,........0cccc cece cece eeeeeeee 
Cleveland, O., Chicago, Ill., Indianapolis, Ind., Toledo, O., E. St. Louis, Ill. 
Northern Malleable Iron Co.... 2.2.66. seeeeeeeeeeeecvees St. Paul, Minn. 
Northwestern Malleable Iron Co... ......esseeseeeerees Milwaukee, Wis. 
Peoria Malleable Castings Co. . — Peoria, Il. 
Pittsburgh Malleable Iron Co... . 16... sceceeeeeeeseeweers "Pittsburgh, Pa, 
Rhode Island Malleable Iron Works..........-+00-0005 . .Hillsgrove, R. I. 
Rockford Malleable Iron Works. .......6.cecceceeeesevers Rockford, Il, 


Ross-Mechan Foundries, The. . . Chattanooga, Tenn. 


oseees St. Louis, Mo, 


Saginaw Mallicable Iron Co...... 1... eeeecceceeeereeeeeeee Saginaw, Mich, 
Standard Malleable Castings Co.............-00005- . Terre Haute, Ind. 
RN, PR vnc cece recencesess . South Milwaukee, Wis. 
Superior Steel Castings Co........ .--Benton Harbor, Mich. 


Symington Co., The. vine revesasborserdeccsacened Rochester, N. ¥. 
Temple Malleable iron & Steel Co. ie Temple, Pa. 
Terre Haute Malleable & Mfg. Co........0.esceeeeeeeees Terre Haute, Ind. 


Trenton Malleable Iron Co., The. .......-ssscenesererecees 
Union Malleable Iron Co., The... 

Vermilion Malleable Iron Co... 
Wanner Malleable Castings Co. 
Warren Tool & Forge Co....... 
NIRS TEE. 9 .vorsoecsstnaxenevesenencsspsncael 
Wisconsin Malleable Iron Co... .-Mi 


Upward and Onward 
The Course of Certified Malleable 
Takes Its Way 


Anyone comparing the physical properties of Certified Malleable 
today with those of malleable iron ten years ago, will agree that the 
days of miracles have not passed away. Through intensive re- 
search, this product has constantly kept ahead of the industrial 
demands made upon it. 


During this decade the American Malleable Castings Association 
has twice requested the American Society for Testing Materials and 
other engineering societies to raise the specification standards for 
malleable iron. 


1914—38,000 lbs. tensile strength 5% Elongation 
1919—45,000 lbs. tensile strength 714% Elongation 
1924—-50,000 Ibs. tensile strength 10% Elongation 


A Record of Progress 























The table herewith gives physical Average 
characteristics from test bars submit- Year Ultimate Average 
ted to the Association’s Consulting = ——— —— 
Engineer, during the last seven years. 1918 49,941 Ibs. 10.92% 
1919 50,9 14 Ibs. 15 96% 
These analyses cover more than a Hey tty on a 
50,000 furnace heats annually and rep- 1922 54,4 22 Ibs. 16.52% 
resent the true average of Certified = ee ase = 2 Oe 
Malleables produced by the foundries sii 
listed herewith. Average yield point, 33,000 Ibs. per sq. in. 


AMERICAN MALLEABLE CASTINGS ASSOCIATION 
CLEVELAND, OHIO 


UNION TRUST BUILDING 












yn 
1d 
or 








June 25, 1925 


Automotive Industries 





——- 




















To the 


Automotive kngineer: 





The automotive engineer who would have his 
plant keep pace with the increasing efficiency of 
modern production methods, cannot afford to 
leave a single stone unturned. How-can I reduce 
overhead? Where can waste be eliminated? Is 
there any department where production should be 
increased and labor costs lowered? ‘These prob- 
lems must constantly be sought and solved. 


We believe that the help of the machine tool 
builder is too often overlooked in searching ways 
and means for bettering manufacturing condi- 
tions. Frank and thorough analysis of equipment 
and its application to specific work, conducted co- 
operatively by the manufacturer and the machine 
builder, is the healthiest way to determine the 
practicability of the proposed machinery. 


We maintain a Production Service Department 
for aiding manufacturers to prove the adaptabil- 
ity of the G & L Teromatic to their work. The 
Teromatic is a self contained, fully automatic 
internal grinder for mass production. It repre- 
sents the utmost in modern grinding equipment. 
It has effected tremendous savings in some of the 
largest automobile factories. Production increases 
range from 100 per cent to 300 per cent. 


We invite executives, engineers and superintend- 
ents to investigate the Teromatic. Our production 
engineers will make actual tests, grinding to your 
specifications any parts you furnish, and will sub- 
mit a complete production report. There is no 
obligation. Our Bulletin No. 12 will be sent on 
request. Write us today. Address Production 
Service Department—- 


GIDDINGS & LewiS MACHINE TooL Co. 
FOND DU LAC, 


WISCONSIN 
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No. 17 Wilson “Color-tipt’’ 
Welding Wire was used 
on These Important Jobs 





Rebuilding Locomotives | 


Here Are Jobs That Prove the Quality and Economy of 


WILSON WELDING WIRE 





Insure your welding jobs being 
done right the first time by al- 
ways using Wilson “Color-tipt” 
Welding Wire—the utmost in 
quality and economy. 


HE left hand illustration above shows how the Cuba 
Railroad extends locomotive frames, the work being 
done in its Camaguey shops. The right hand picture is of 
a locomotive built from spare parts and miscellaneous 
material by the Chaparra Railroad Company. This work 
was done in its Delicias shops, Delicias, Oriente, Cuba. 


You may not want to build or even repair locomotives, but 
these jobs prove the quality and economy you will always 
find in the use of Wilson Welding Wire. Simply select 
the correct grade for the welding you want to do. 


There is no possible economy in the use of cheap welding 
wire. That is why Wilson insists on quality. Suppose you 
try to save one, two or three cents a pound on wire. 
What does this amount to against your total investment in 
the job, including often the time and labor of disassem- 
bling and assembling? Wilson Welding Wire is your 
assurance of the utmost in quality and that uniformity 
which is imperative to perfect welding. 


Always use Wilson Welding Wire —“Color-tipt” (coated 
and tipped with designating color) or bare (uncoated and 
untipped). Write us today for information and prices. 


WILSON WELDER & METALS CO. INC. WILSON BLDG., HOBOKEN, NEW JERSEY 


WILSON 





WELDING MACHINES AND WELDING WIRE 
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Faster than the 


111 


TWENTIETH CENTURY LIMITED 


Speed With Assured Safety 


yon CARPENTER ALLOY-STEELS 





WRIGHT AERONAUTICAL CORPORATION 
PATERSON, N. J. 
U.S.A 


Orrice OF THe 
PRESIDENT 28 May 1925. 


Carpenter Steel Compsny, 
Reading, Pa. 


Attention: Mr. J. HY. Parker 





Gentlemen: 
The world's chempion long distsnce speed boat is the TEASER, owned by Mr. 


Limited", the world's fastest train, in + round trip between Albany snd 
New York. The TEASER made the run in two hours and forty minutes on the 
upward trip «as ageinst the "Century's" scheduled time of three hours snd 
thirteen minutes. The TEASER's averuge speed was 52.6 m.p.h. with the 
engine turning 2100 r.p.m. On the return trip, due to rough waters end 
head winds, the TEASER bested the train's time by 2 little more than 
eleven minutes only. 


ing out 1880 lbs. The aversze marine engine developing this much power 
weighs approgimately 4000 lbs. The light weight «nd durability of the 
TYPHOON engine is due to the fact that it is made with the seme care and 





engines. 
The TEASER is 39 ft. oversll, 7 ft. 7 in. beam, snd was built by Henry B. 


had the TEASER built for commuting purposes in and sround New York weters 
and for week-end trips to his country place eat Marion, Mass. 


The TBASER's record to Albany snd back is unsurpassed. 


We have received rejuests from 2 number of accessory msnufscturers Tor 
photographs znd dats on the ebove run for use in gener:1 advertising und 


Richard F, Hoyt, which recently bested the record of the "Twentieth Century 


The TEASER is powered with a wRIGHT TYPHOON, 600 H.P. merine engine, weigh- 


precision and of the seme m:terials which are usuelly put only into sircraft 


Nevins, Inc., City Island, N. Y. and was designed by George Crouch. Mr. Hoyt 





as the steel for shefts, gears, bolts, nuts, screws, etc., used in the TYPHOON 
engine was furnished by your compsny we believe you will be interested to 


) 





receive the inclosed photozrsphs of the TEASER at the completion of her 
recora run. 


Very truly ‘ours, 








& G. Vee a. 





ag 





Y, * tat, 
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WRIGHT AERONAUTICAL CORPORATION 


ll ——| 





THE CARPENTER STEEL COMPANY READING, PA. 
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*Van Dorn” 4" Heavy Duty Electric Drill. Has no equal 
at its price of $60.00. One of 8 sizes from 14” to 1-1/4". 


When Industry Calls the Roll 


y/ Every plant has certain men and certain machines that are always 
y on the job, always dependable and always ready for any emergency. 
i/ These “old stand-bys” are on time: every morning, they give their 
(UME employer an honest day’s work and they’re never on the sick list. 
They’re worth their weight in gold. 


Reporting “Present” every morning for twenty-five years is the 
record of “Van Dorn” Portable Electric Drills:—not just here and 
there, but in most of America’s leading industries where the making 
of holes is part of the day’s work. 

America’s finest family of holemakers is practically standard equip- 
ment in plants of the best motor car, truck, body and accessory 
manufacturers; while many other thousands are doing heavy duty 
production work in bridge, structural and freight car shops, ship 
yards and the like. 

Get in touch with the nearest “Van Dorn” representative—he will 
show you how “Van Dorn” Electric Drills can be used to advantage 
in your business. 


Send for handsome new 48 page catalog showing full 
line of electric drills, reamers, grinders and glue heaters. 


The Van Dorn Electric Tool Company 


Makers of Portable Electric Drilling, Reaming and Grinding Machines, Etc. 
Cleveland, Ohio 
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Sales and Service Branches 


Atlanta Philadelphia ee 
Boston Pittsburgh 








Buffalo Richmond 

Chicago St. Louis 

Cincinnati St. Paul 

Detroit Salt Lake City R | = 
Kansas City San Francisco 

Los Angeles Seattle 

New York Toronto D r | L LS 





Famous Users 


These well known business organizations, the most 
critical buyers in the world, are a few of the many 
large users of “Van Dorn” Electric Drills for produc- 
tion and plant maintenance. “Van Dorn” tools are 
also the minute men of the shop for maintenance 
and repair jobs in garages and service stations. 
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Angular Contact 
Radtal ‘Bearings 


Angular Contact 
Thrast ‘Bearings 















Services of our Engineering Department 
are at your command at all times on Iay- 
outs where Angular Contact Radial Bear- 
ings or Angular Contact Thrust Bearings 
are used. 





Our Experience is broad and covers 
many years. When may we be of 
service to your organization? 


These Bearings furnished 
to your requirements. 


Send us your blue-prints 
and inquiries. 























The 


BEARINGS COMPANY of AMERICA 


LANCASTER, PENNA. 
DETROIT OFFICE—1012 FORD BLDG. 

















































Use Newsteel 
Sheets for— 


BODIES 
FENDERS 
RIMS 
RADIATORS 
HOODS 
LAMPS 
DASHBOARDS 
DRIP PANS 
ACCESSORIES 
PARTS 





Il that litters 


NEWS&3STEEL SHEETS 
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ts not gold 


Are you fooling yourself into thinking that just because the 
finish on your bodies shines when new, that it will continue 
to hold its lustre and that the paint won’t crack or peel off— 


Or are you using Newsteel Sheets, thereby assuring yourself 
of a fine, even surface upon which you can put a very fine 
finish that will last. 


Numerous cars running the streets today mock the fallacy of 
trying to make a good finish with poor sheets. 


Use Newsteel Sheets exclusively and a great lot of your finish 
troubles will be overcome, because much of the trouble en- 
countered in poor finishes is caused by inferior sheets. 


We will be glad to show you the Newsteel way of remedying 


your problem. 


THE NEWTON STEEL CO. 


YOUNGSTOWN, OHIO 
OFFICES: Buffalo, Chicago, Cleveland, Detroit, New York, St. Louis 
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Net Profits from Quantity Lots 














TURAUATUROGQNRURONOR\S Und Oe Se 


reduced the time for both operations from 54.8 to 20.8 
minutes. 


When you are making parts in lots of 50 or more, 
special tools are not necessary for maximum savings 
unless the piece is difficult to hold, or unusual contours 
are demanded, or special tools are needed to obtain 
heavy and accurate multiple cuts. 

This standard equipment and the rigidity of the Univer- 
takes full advantage of the sal Hollow Hexagon Turret 
features of the W & S Turret Lathes will bring similar sav- 
Lathe. The combined cuts ings in your shop and bring 
from both turrets, the power, net profits from quantity lots. 


NEW YORK: Singer Building CLEVELAND, OHIO, U.S. A. 
BOSTON : Chamber of Commerce Building 

BUFFALO: Iroquois Building PHILADELPHIA: 518 Springfield Ave., Upper Darby 
PITTSBURGH: Chamber of Commerce Building LOS ANGELES: 228 Central! Ave. 


a 




















' — 
117.0% 
per year on the 
investment 
“Quantity lot production” in shop of 
Hobart Manufacturing Company, Troy, Ohio 
making cylinders for electric motors. 
III. Quantity Lots with 
Standard Tools _ 
The standard chucking equipment of this No. 3-A Net Profit Statement 





Hobart Manufacturing Company 
Making Cylinders 


Former time .... . 54.8 minutes 
Wa Gaie@sccses 20.8 minutes 
ORONO cieeicevel’ 34.0 minutes 


This means 


An investment in 


W & S Equipment of . . . $3,082.50 
Produced a 

Gross Profit of ....... $4,760.00 
or, after depreciation, a 

NET PROFIT of ...... $3,723.50 





The % of Net Profit on the 
Investment is 117.0% Per Year 





The Warner & Swasey Company 


DETROIT: 5928 Second Boulevard 
CHICAGO: 618-6232 Washington Boulevard 
MILWAUKEE: 1143 Wells Building 

DAYTON: 518 Mutual Home Building 
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Better Valves 


The outer appearance of a car seils this 
year’s model. Engine performance sells 
the car year after year. 


And what other part of an engine has 
such direct relation to engine performance 
as the valve? 


Valves must seat properly, must func- 
tion perfectly at extreme speed and 
temperature, must run red hot without 
burning, warping or breaking. 

—or, immediately, you have loss of compression, 
loss of power, loss of acceleration, loss of hill climbing 
ability, increased gas consumption, carbon, knocks 


—exactly those troubles which the car owner 
notices first and dislikes most. 
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Sell More Cars 


Engines which are the least subject to such mis- 
fortunes have a good will worth millions of dollars 
in the aggregate. 


Surely then, valves which will not burn, warp or 
break in temperatures that often ruin other valves in 
a few hours deserve very serious consideration, even 
if they cost a few cents more a pound. 


The performance of Thompson Silcrome Valves 
aS against previous equipment in sixty different 
makes of airplanes, automobiles, trucks, tractors and 
motorcycles is a matter of record. It is very easy for 
you to verify it. No other valve has approached this 
record. Do you want some valves for test? 


THE STEEL PRODUCTS COMPANY 
Manufacturers of Thompson Products 


Eos rms Valves, King, Shackle and Tie-rod Bolts, Tappets. ‘| 
Drag Links, Tie- Rods, Starting Cranks and Brake-Rod Assemblies. 


Main Plant, CLEVELAND Michigan Plant, DETROIT 








ilcrome Valves 
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Reducing Spring Weight — 
Increasing Spring Deflection— 
Prolonging Truck Life— 


With Longer Lasting Springs of VANADIUM STEEL 


“In the chassis springs of our trucks,” 
writes Mr. M. L. Kerr, Chief En- 
gineer, Indiana Truck Corporation, 
Marion, Indiana, “we are using 
Chrome- Vanadium Steel. When 
properly heat-treated, we believe that 
springs of this material insure a 
longer life than any other analysis 
of steel. 


“With the use of this steel, it is pos- 
sible to reduce the weight of the 
spring and increase the spring deflec- 
tion and at the same time retain the 
safety factors which would be had 
with other spring steel of heavier sec- 
tion. 


“This increase of spring deflection 
naturally makes for an easier-riding 
truck and at the same time prolongs 
the life of the vehicle.” 


If you would improve the design of 
your springs, or better the steel parts 
of your products, consult our metal- 
lurgical staff. Their services, and 
data gained in a number of re- 
searches, are offered freely and with- 
out obligation to users of steels. 


VANADIUM CORPORATION 


OF AMERICA 


New York Detroit 


VANADIUM STEELS 


. for Strength, Toughness and Durability 
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Ralph DePalma 
Most Consistent Winner 
of Automobile Races 


Seven times among the winners and with 
a record for the greatest mileage in Indian- 
apolis races, there is no one better qualified 
to judge the requirements for this most 
grueling of all automobile tests. 


He chose the IMCO AUTOPULSE Sys- 
tem because he was convinced it would keep 
a constant pressure of gasoline at the car- 
buretor without any attention, under the 
most extreme conditions. 


“It came up to my expectations in every 






DePalma’s Choice 








_Autopulse 
System of 
Fuel Supply 


Palma’s Miller Special is 


powered by 
rent and controlled by 
the ignition switch. 


hour. 


respect, performing perfectly throughout the 


. race,” says Mr. DePalma. 


His Miller Special was equipped with a 
standard type Autopulse System of Fuel 
Supply—which pumps gasoline from the 
tank to the needle valve of the carburetor 
of any engine as fast (and only as fast) as 
the fuel is required. Equipped with this 
system, motors are capable of feats of power 
they cannot equal when provided with less 
positive gasoline supply systems—besides it 
does away with the many complexities of 
the vacuum and air pressure systems. 


If you wish to know more of this system of fuel supply, which makes it possible to climb hills on high that 
made you shift before and minimize many annoyances now attributed to carburetor trouble, but which really are 
fuel supply troubles, write for the complete story of Ralph DePalma’s experience with this efficient equipment as told 


by him. 


IRELAND @ MATTHEWS MFG. CO. 


1502 Beard Avenue 


DETROIT, MICHIGAN 


The AUTOPULSE System 
as used on Ralph De- 


a small, durable, efficient 
fuel pump, magnetically 
ttery cur- 


single unit has an emer- 
gency capacity of twelve 
gallons per hour — rated 
capacity eight gallons per 
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Better Motive Power 
demands Better Braking Power 


The gas-electric drive provides a more flexible power control to 
insure a quicker, smoother start—the AIR BRAKE, a more flexible 


The gas-electric bus shown brake control to insure a shorter, smoother stop. 
above—the first of a large num- 
er nC bei t in service : ° ° 

on esti Faso ig The gas-electric drive increases safety through complete foot-pedal 
Company of Albany, N. Y., is control and individual drive on rear wheels—the AIR BRAKE, 
equipped with Westinghouse 
Automotive Air Brakes, as are 
also the 15 double-deck gas- braking forces. 
electrics now being delivered to 
the Georgia Railway and Power 

Company 


through elimination of driver fatigue and automatic equalization of 


The gas-electric drive, by permitting more rapid acceleration, and 
the AIR BRAKE, by permitting more rapid deceleration, combine to 
increase schedule speeds, and enhance the earning capacity of auto- 
motive vehicles. 


The necessary complement of a better drive is a better brake. 


Westinghouse Automotive Air Brakes permit the potential advantages 
of gas-electric drive to be fully realized. 


WESTINGHOUSE AIR BRAKE CO. 


Automotive Division 


General Offices and Works, WILMERDING, PA. 





New York Washington Chicago St. Louis San Francisco Detroit 


sz /VESTINGHOUSE pez 


utomotive AIR BRAKES 
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Brinell Testing and 
Inspecting Agathon 
Alloy Steel Bars 


ot 73, 


Where Inspection Means Inspection 


E know of no plant in the world where inspections 

of product are carried on more rigorously than in 
cur mills. From laboratory to finished steels every known 
device is employed to detect imperfections. Constant 
scrutiny over every step of manufacture, strict adherence 
to formulae, painstaking carein chemical analysis and the 
adoption of the microscope in checking various heats en- 
able us to provide you alloy steels of such uniform texture 
that immense savings are often made by users in machin- 
ing operations alone. If you havea problem in steel let 
our expert metallurgists help you solve it without charge. 
Ask for our Agathon Alloy Steel handbook. 


THE CENTRAL STEEL COMPANY, Massillon, Ohio 

Swetland Bldg., Cleveland Book Bldg., Detroit Peoples Gas Bldg., Chicago 

Aeolian Bldg., New York University Block, Syracuse Widener Bldg., Philadelphia 
303 W. P. Story Bldg., Los Angeles, California 


We have daily produc- 
tion in all kinds of 
Azathon Alloy Steels 
such as— 


Nickel, Chrome-Nickel, 
UMA, Molybdenum, 
Chrome- Molybdenum, 
Nickel - Molybdenum, 
Vanadium, Chrome- 
Vanadium, Chromium, 
etc. 


Deliveries in Blooms, 
Billets, Slabs, Hot 
Rolled, Heat Treated, 
and Cold Drawn Bars, 
Hot Rolled Strips, etc. 


AGATHON 
ALLOY STEELS 
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‘ave Pickling Agathon 
, Sheet Steel 


High Finish Sheets of Unsurpassed Quality 


VEN the pickling of Agathon Sheet Steel 
is conducted with the same degree of care 
that characterizes every step of our production. 
Not only is every sheet thoroughly freed from 
scale in the pickling vats but also brush 
scrubbed by special machinery and promptly 
dried by warm air blasts. No wonder Agathon = Automobile Bodies 
high finish sheets have found such great favor Hoods 
with builders of motor car bodies, metal fur- me meres 
niture, etc. No matter how exacting your re- = Wittuy Cacincs 


quirements may be, Agathon sheets will meet _ Railroad Car 
them. Write us. 


Use Agathon 
Sheet Steel 


for 


THE CENTRAL STEEL COMPANY, Massillon, Ohio 


Swetland Bldg., Cleveland Book Bldg., Detroit Peoples Gas Bldg., Chicago 
Aeolian Bldg., New York University Block, Syracuse Widener Bldg., Philadelphia 
303 W. P. Story Bldg., Los Angeles, California 


AGATHON 
SHEET STEEL 
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First in _ First in First in 
Leese 19298 1924 


Jimmy Murphy, Murphy Special Tommy Milton, H. C. S. Special Corum & Boyer, Duesenberg Special 
Average: 94.48 M. P. H. Average: 90.95 M. P. H. Average: 98.24 M. P. H. 


First in 1925 


Peter De Paolo, Duesenberg Special 
‘eo Average: 101.13 M. P. H. 
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Four Consecutive Years ~ 


PERFECT CIRCLES 


Have Won at Indianapolis 


F og eereonagy is cars won the first nine places in the 1925 Indianapolis 
race. Every one was equipped with PERFECT CIRCLE Oil-Regulating 
and Compression rings. Pete DePaolo, winner, wired as follows: 


“Won 500-mile race at Indianapolis using PERFECT CIRCLE Oil-Regulat- 
ing and Compression rings. Motor never missed a shot. No fouled plugs. 
No smoke. Oil consumption very low. Ring performance perfect.” 





Since Jimmy Murphy won the Indianapolis race in 1922 every major 
race in the United States has been won by a car equipped with PERFECT REGUS. PAT.OFF. 
CircLE Oil-Regulating rings. PISTON RINGS 


‘ . r i 7 OIL-REGULATING TYPE 
The leading race drivers use PERFECT CIRCLE Oil-Regulating rings because 


they prevent surplus oil from entering the combustion chamber, and at the same Patented 
time measure just the right amount of oil across the face to properly lubricate “— a 
cylinders, pistons and rings, at all speeds and temperatures. They use PERFECT 

CIRCLE Compression rings because their accuracy makes possible high com- 
pression, and holds “blowby” to a minimum. 


INDIANA PISTON RING COMPANY, HAGERSTOWN, INDIANA, U. S. A. 


JOHN H. TEETOR, President CHARLES N. TEETOR, Vice-President & Gen. Manager 


PERFECT CIRCLE 
Oil-Regulating Piston Rings 


[ ONE TO A PISTON] 
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One Good Reason ra the BIG VALUE 


that MACK Trucks represent 


COPYRIGHT 





Macks are everywhere recognized 
as big value because of their power, 
endurance and sturdiness. 

Back of all this ability to give big 
value is manufacturing efficiency. 
Throughout the entire Mack plant 
will be found the most up-to-date 
equipment and the most modern 
methods. 

Part of this equipment is made up 
of a battery of Gridley Multiple and 
Single Spindle Automatic Screw 
Machines. No less than 45 Gridleys 
are in use on all kinds of bar stock 
parts in their several plants. 


The reason the Mack plants are 
using Gridleys is obvious :—they 
have found that the Gridley machine 
will give them a greater actual pro- 
duction over a week’s run—and with 
a minimum of attention. This same 
condition exists throughout the in- 
dustry where Gridley automatics 
are in use. 

What possibilities for savings have 
Gridleys in YOUR plant? Send us 
blue print or samples and we will 
quote definite figures on your work 
—at no obligation to you. 





y] 


THE NATIONAL ACME COMPANY 
Cleveland, O. Windsor, Vt. 


New York Detroit Chicago 


Makers of Acme Multiple Spindle Automatics, Threading Dies, Collapsing Taps and 
Screw Machine Products at Cleveland, Ohio, and Gridley Single Spindle Automatics 
and Gridley Chucking Machines at Windsor, Vermont 
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Phenolite can be 
milled, punched, 
threaded, turned, 
tapped, sawed, 
drilled, bored, 
ground! 








~—perfected quality! 


R more than thirty-five years we have 

been producing laminated insulation ma- 
terials for use under conditions demanding 
/ absolute uniformity—physical and chemical! 
...And now, out of these thirty-five years 
of experience, comes Phenolite—a laminated 
Bakelite built to meet the exact chemical and 
physical requirements of specific use. As a part 








re of our service to industry we maintain an or- 
ey ganization of chemists devoted solely to exper- 
ne imental work for customers and prospective 
~s customers .. . Put it up to us! 
it . _ . 
me National Vulcanized Fibre Co. 
= PHENOLIC PRODUCTS DIVISION, WILMINGTON, DEL., U.S. A. 
in- We operate six great plants and maintain sales and service offices at New 
ics York, Chicago, Boston, Philadelphia, Pittsburgh, Cleveland, Milwaukee, Los 
Angeles, San Francisco, Detroit, Rochester, Birmingham, Denver, Seattle, 
Toronto, Greenville, St. Louis, Baltimore. 
ive . e- 
us Laminar trucks and roving 
. cans built to withstand 
vill the wear and tear of hard- NO | ] 
est usage — recognized 
ork throughout industry as the 
strongest mill receptacles 
ever produced—are made of 
Reed 





Reg US Pat Off 


Laminated BAKELITE 


SHEETS : RODS : TUBES : SPECIAL SHAPES 


VULCANIZED 


FIBRE 











Better Lubrication Is Today’s 
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Great Need in Automobile Design 
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THE LUBURETOR COMPANY 


~ _ 
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The next important 
step forward in automobile en- 


gine design is improvement 
of present lubricating systems. Just as 
it has been necessary to provide sepa- 
rate lubricants for crank case and trans- 
mission, a further division of motor 
lubrication is necessary for continued 
progress in securing more efficient en- 
gine operation. 


The Luburetor cares for the lubrica- 
tion of the engine directly. It auto- 
matically introduces a correct lubri- 
cant into the combustion chamber. It 
removes the necessity for depending 
upon crank case oil for lubrication of 
upper cylinder walls, pistons, rings, 
valves and valve stems, and does so 
without interfering with or changing 
motor design or function. 


The Luburetor incorporates in its de- 
sign a piston valve which, 
actuated by varying vac- 
uum, regulates the feed of 
oil directly with engine 
load. The oil is introduced 
into the intake manifold and 
consequently has no oppor- 
tunity to become diluted by 
liquid fuel. Since the sup- 
ply is derived from an in- 
dependent reservoir, the oil 





is uniformly cool, fresh and clean, 


The prime purpose of upper engine 
lubrication is to provide a definitely 
regulated oil supply to the upper por- 
tions of valve stems, cylinder walls and 
pistons. The basic changes effected are 
those of improving the seal of the com- 
bustion chamber and eliminating ex- 
cessive wear which ordinarily results 
from inadequate lubrication in_ this 
zone. An all-important phase of im- 
provement is that of positive initial 
lubrication—the oil feed starting sim- 
ultaneously with the first turn of the 
starting motor. 


The maintenance of improved com- 
pression—increased power both by 
reason of improved compression and 
reduced friction—decreased wear— 
precise valve operation — minimized 
crank case dilution are among the out- 
standing and measurable benefits de- 
rived from upper engine 
lubrication. 


Specific lubrication—indi- 
vidual provision for indi- 
vidual, specialized needs— 
is the next step forward in 
engine lubrication. The 
Luburetor is a proven de- 
vice for specific lubrica- 
tion of the upper end of 
the engine. 


Blue Prints, performance data and a tabulation of results 
under actual conditions are ready for distribution, upon re- 


quest. 


Luburetors for test purposes, and the assistance of 
Luburetor Engineers are offered without obligation. 


Write 


or wire the Engineering Department. 


471 East Broad Street, Columbus, Ohio 





ALL 


TRADE MARK REG. 


PASSENGER 


CARS, 


TRUCKS 


AND TRACTORS 
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PIONEERS 


Equipped with a McCord 
radiator, the Hupmobile, 
which encircled the world 
in 1912,did more to establish 
the reliability of American 
built cars than any per- 
formance before or since. 
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As radiator manufacturers, our purpose is not only 
to maintain steadfastly the quality which now, and 
always has, distinguished McCord radiators, but to 
incorporate in McCord every refinement brought 
forth as the result of scientific research, engineering 
designs and better manufacturing processes. 
McCord manufactures two types of radiators, the 
continuous fin tubular and the cellular for use on 
cars, trucks and tractors. 


McCorp RADIATOR & MEG. Co. 
Detroit, Michigan 
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nothing electrical, 


tirely mechanical. 


BLOSSOM "tu 








Neat 
Attractive 
Unobtrusive 


ep... “Now atutn of the 
aie witch Key Locks hoth 


Actual size on the 
dash is about the 
size of a dime. 


nothing magnetic, en- Cleveland, Ohio 





A turn of the ignition key and both ignition and 
transmission are locked instantly, mechanically. 
Driver cannot forget to lock his car. 


Conforms to all municipal, police and fire ordi- 
nances and complies with the Board of Under- 
writers’ standard for a “Group 1” coincidental 
lock—the highest rating awarded by them. 


BLOSSOM LOCK COMPANY 


Note the simplicity; Affiliated with The Automobile Screw Products Company 
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onimved 18 &. 8. & 
PO8R 8000-23 108 «888s 


AGENCIES IN ALL THE onmemn cnas OF THE UNITED STATES 
CHICAGO, 207 E. Oni ST 


DANA PIERCE, PRESIDENT 

A R. SMALL, VICE-PRESIDENT NEW YORK, 109 LEONARO ST. 
O. B. ANDERSON, SECRETARY 
6. HEADEN, TREASURER 


BOSTON, 40 CENTRAL ST 


A\ xe INCORPORATED 190! 
ESTABLISHED AND MAINTAINED BY THE 
National Board of Sire Underwriters 


FOR SERVICE - NOT PROFIT 
207 EAST OHIO STREET, CHICAGO 


Automotive No. 932 
March 16, 1925 


REPORT 


AUTOMOBILE SCREW PRODUCTS CO. 
Cleveland, Ohio 


THEFT PROTECTION: 


Because the Blossom automobile locking device complies with the coincidental 
locking principle in which the operation of the ignition switch depends solely 
upon the operation of the device itself, it offers a maximum amount of 
protection against theft. This device eliminates the main objection applica- 
ble to the present type of automobile locks. The ordinary automobile lock 
furnishes adequate protection to cars provided the driver uses it. Statistics bear 
out the fact that the great majority of cars stolen which are equipped with locking 
devices are those whose drivers fail, either through carelessness or deliberateness, 
to leave their cars with the locking device in the theft resisting position. This 
device overcomes this situation and is a greatly advanced step toward automobile 
locking protection in that it relieves the driver of remembering to lock his car 
when he leaves it. 


ACCIDENT HAZARD: 


Because the device cannot be locked until the gear shift lever has first been placed 
in the neutral position, it is not possible to lock the car while driving. The use 
of this device does not increase the accident hazard. 


BLOSSOM LOCK COMPANY 


Affiliated with The Automobile Screw Products Company 


Cleveland, Ohio 


BLOSSOM“ oe ‘“ i} "| 





HUH 
il) ul } Hann Mi Ninel 


Paice ee 324 FOURTH AVE 
SAN FRANCISCO, 205 MERCHANTS’ 
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“Blossom” Coincidental Automobile Locking Device 


The Blossom Coincidental Lock has been awarded a Group | rating. This is the 
highest rating given by The Underwriters’ Laboratories. 


yi 


Underwriters Make Report Favorable 
to Blossom Coincidental Lock 
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Don’t Tate “Pot Luck” 


WwW 





WESTINGHOUSE 
ELECTRIC 
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You take ‘‘pot Juck”’ when you heat babbitt with gas or oil 


couldn’t put one man before a battery like this and know the 
metal would always be just right—-never overheating—never 2” tg 
too cool for pouring unless you had electric melting pots. Res ge > 


. A placid scene like this is possible only with pots heated by 
electricity. Such pots watch their own temperature. There’s 
only one degree on their thermometer —that’s the point at 
which you set them. They reach that point quickly in the 
morning and then stick there. They reduce labor 
costs—also wastage of metal. 


They permit the use of low-cost lead-base alloys, too 
—another saving. They give you better results—with 
solder, lead,zinc, babbitt, any similar soft metalor alloy. 


Sometimes the economies in new types of industrial 
apparatus are indirect—but that’s not the case with 
electric melting pots. They’re direct—they begin 
right in the pot. 


WESTINGHOUSE ELECTRIC’& MANUFACTURING COMPANY 


EAST PITTSBURGH, PA. 4 od 
Sales Offices in All Principal Cities of the United States and Foreign Countries 
OE em 


Westinghouse 








—real pot luck—not the dinner kind. sas Ne hertetfrnperatae 
Constant pouring temperature is securable by Westinghouse af \ Na, 
electric melting pots. It is not a matter of “pot luck.” You ee e 


te, 
4 








These curves show the 
effect of pouring lead- 
base babbitt too hot or 
toocold. The alloy was 
the same in all cases. 


7 
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Micarta, the “daddy” of all “laminated 
phenolic materials” has been quieting 
automotive apparatus since 1914—a 
record unbroken, and unequalled. 







WESTINGHOUSE ELECTRIC & MANUFACTURING CO. 
EAST PITTSBURGH, PA. 


Sales Offices in All Principal Cities of the 
United States and Foreign Countries 


MICARTA 


REG US Par OFF 














SILENT 


TIMING GEARS 
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Comes Crashing Through 


Have you thought of sales to the truck and bus field 
as a small item in the automotive total? 


And did the news* of its actual vast size stagger you 
a little? 


Then let’s do something about it. The gate to this 
neglected 1,330,000,000 dollar market stands open for 
you. 


Commercial Car Journal reaches the truck and bus 
dealer. It is his foremost authority, and he depends 
on it for his news and data. 


Motor Transport goes to the owners and operators 
of motor fleets—truck, bus or taxicab. They depend 
on it for the solution of all fleet problems. 


Chilton Class Journal Co. 


Chestnut and 56th Streets 


Philadelphia 


These two publications cover the field of a billion 
and a third dollars. 


If you want profits from this field, advertise to the 
field, with a campaign that measures up to the size of 
your market. 


Our books are open for your contract. Reserve space 
now in the July or August issues, and become a reg- 
ular advertiser. 


*If you have not seen our advertisement “A Buried 
Billion at Your Doorstep—Advertisers Have Yet to 
Discover the Commercial Car,” we shall be glad to send 
you a copy. Write us for it. 
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STACKPOLE 


STACKPOLE 


da de 


| =TACKPOLE 
| 
| 


STACKPOLE CARBON COMPANY 


A chain is only as strong as its weakest link—a motor only 
as strong as its detailed parts permit it to be. 

The starter, generator, magneto or distributor in your 
motor assuredly cannot do full justice to the claims of 


its manufacturer if it is equipped with 
low grade brushes. 


inferior or 
The Stackpole Carbon Brush is not an “all-purpose” 
brush. Emphatically not. But there is a Stackpole 


Carbon Brush for all purposes—and therein lies a 
vast difference. 


Our corps of engineers and chemists are continu- 
ally studying and experimenting. It is their job 
to call science to the aid of manufacturing car- 
bon brushes for every individual requirement. 


Stackpole starter brushes give unequalled 
torque and the generator brushes insure a 
constant output. Our magneto and distribu- 
tor brushes positively eliminate smutting— 
a common cause for faulty ignition. These 
features combined with long brush life 
and minimum commutator wear assure 


the transfer of energy efficiently and 
without variation. 


Stackpole’s Catalog No. 8 describes 
the complete line of Stackpole brushes. 


You will find it interesting and 
instructive. 


ST.MARYS, PA’ 
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IN THE GAY JUNE DAYS 


HEN Nature is an un- 

ceasing blend of pleasing 
color the car upholstered with 
harmonious, soft-colored Laid- 
law Closed Car Cloth presents a 
most cheerful setting. 


The production of pleasing de- 
signs and color effects in closed 
car upholstery has been a con- 
stant study and is a developed 
art with The Laidlaw Company. 
Hundreds of designs and shades 
of color present a wide range of 
choice for the patron of Laid- 
law Bedford Cords and DeLuxe 
Broadcloths. 


Throughout the entire process 
of manufacture, Laidlaw main- 


aN 


tains a uniformly high quality 
of material, a fastness, trueness 
and harmony of colors, 


To make your car furnishings 
LAIDLAW throughout is to 
add the maximum of charm to 
the maximum of serviceability. 


THE LAIDLAW 


COMPANY 
16 W. 60th St., New York City 
Detroit Chicago San Francisco 





(— LAIDLAW ) 


Bedford Cords 
Broadcloths 
Wilton Carpets 
Curtain Silks 
Cords, Tassels, Trimmings 
Slip Cover Cloths e 











aid I Ow Leth Gene 
CLOSED CAR 
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Mueller 


Products 


Red Tip Brass Rod 

Relleum Brass Forgings 

Niag Nickel Silver 
Rod 


Sandcraft Brass Cast- 
ings 

Brass Screw Machine 
Parts 

Blue Tip Tobin Bronze 
Rod 


Brass and Copper 
Seamless Tubing 

Mueller Tobin Bronze 

Welding Rod 





Relleum Brass Forg- 
ings are adaptable to 
every line of manu- 
facture where brass 
parts are used. 





Machining Costs 
Reduced with 


Relleum Brass Forgings 


Their consistent uniformity, close tolerances 
and smooth finish reduce machining operations 
and plating costs. Tools stand up longer with- 
out grinding, saving labor and tools costs. 


Forged under tremendous pressure; therefore 
as fine-grained as tool steel and absolutely seep- 


age proof. 


For automotive parts that must be strong, 
dense, and corrosion resisting, specify Relleum 
Brass Forgings. 


Submit your problem to our Engineering Staff. 


Mueller Brass Co. 


Port Huron, Mich. 
Established 1857 
(Associated with Mueller Co., Decatur, Ill., and Sarnia, Ont.) 


The world’s largest manufacturer of brass forgings. 


MUELLER BRASS 
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Mueller Forges Brass‘! 
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STEELDRAULIC 
BRAHES 


conclusively solve the brake 
problem for the engineer. 





Just as auspicious an oppor- 
tunity awaits the purchas- 
ing agent to show his firma 
substantial saving on cost of 
brake equipment. 


STEELDRAULIC BRAKE CORP. 


6534 Benson Street DETROIT 

















ies 
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Better finish at lower cost! —§ JVWAWWWN/WW 


Nitro-VALSPAR 


The Valentine Nitrocellulose Finish 


When it comes to the quality and reliability of an automobile finish- 
ing material or system—‘‘Valentine’’ is admittedly the “‘last word’’! 


The WVitro-Valspar System—Primer—Gunglaze—Enamel—all nitro- 
cellulose, complete in every detail, properly engineered at every 


point—is Valentine’s answer to the up-to-the-minute requirements in 
automobile finishing. 











Simple in material, method’ and equipment; economical in space, 
time, labor, and fuel; efficient in maintaining production schedules; 
unequalled in appearance, durability and service —J/Vitro-Valspar is 
unique in the field of automobile finishing. 


With suitable metal conditions, the /Vitvo-Valspar System in the 
natural satin finish may be applied complete from ‘“‘bare metal’’ to 
‘final finish’? under air-drying conditions, in one working day! 


When Figuring Costs, Do You Know — 


—that “air-drying”’ saves you from thirty to sixty cents per coat over “force 
drying,” in fuel alone! 


—also that the smoothness with which Nitro-Valspar sprays means an ab- 
solute minimum of rubbing costs—as well as a much simplified polishing 
procedure. 


—finally that Nitro-Valspar alone offers three choices of final finish—each 


of unequalled beauty and unapproached service durability—Satin Finish— 
Polished Finish—Varnish Finish. 


We have a copy of “‘Valentine’s /Vitvo-Valspar System of Automo- 
bile Finishing’’ for you. Send for it today and read the complete 
story of /Vitro-Valspar. 


VALENTINE’S AUTOMOBILE FINISHES 


Nitro-Valspar — Valentine’s Varnishes — Valspar-Enamels 


MANUFACTURED ONLY BY 


VALENTINE & COMPANY 


Largest Manufacturers of High-Grade Varnishes in the World—Established 1832 
New York—456 Fourth Ave. Chicago—343 South Dearborn St. Boston—49 Purchase St. 
Detroit— 10-254 General Motors Building Telephone Empire 8929 
W. P. Fuller & Co., Pacific Coast 


a —————SSSSSSSSSSSSSSS es 
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The newest motors indicate a tendency 
toward combination radiator fan and 
water pump. 


Now a, new trouble-proof design of 
water pump that operates without at- 
tention for thousands of miles! 


New results— 


A tight belt always (automatic belt 


tightener takes up stretch and wear of 
“V” belt). 


No leakage through pump (pump pack- 
ing is kept tight automatically). 


Full automatic lubrication of pump 
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Announcing— 


a new trouble-proof 
Combination 
Radiator Fan 

and Water Pump! 


packing and bearings (self-contained 
oiling system consists of gear pump and 
sump holding oil supply. Oil is con- 
tinually distributed to parts that require 
lubrication). 


Dust proof. Non oil-throwing. 


Laboratory tests now over 50,000 miles 
show no appreciable wear with oil still 
clean and clear. 


We are ready to co-operate with motor 
engineers in the application of this unit 
to new or present motor designs. Write 
for prints. 


AUTOMOTIVE FAN & BEARING COMPANY 


Jackson, Michigan 
Sales Office: E. F. Willett, 4835 Woodward Ave., Detroit 
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Why should you use 
Oxweld fluxes? 








FLUXES are used in welding to 
remove oxides. There are other pri- 
mary reasons for their use, but this 
is the most important. 


The particles of oxide formed in 
welding are so small and so distrib- 
uted through the metal that their 
presence is not always discernible. 
Tensile strength tests of such welds, 
however, quickly show how the ox- 
ides have reduced the strength of 
the weld. The oxides must be re- 
moved by suitable fluxes. 


A flux which removes iron ox- 
ide from cast iron welds does not 
have the same action on oxides of 
aluminum, zinc, copper, etc. The 
proper flux must be used in welding 
these metals. 


All oxweld fluxes are the result 
of careful research and all are made 

THERE IS only one reason why f - a 

ee ee a5. under the supervision of Oxweld 


reason why Oxweld makes welding hs 9 chemists. Oxweld fluxes will do 
rods, Eversharp makes leads, and Wa- é 


terman makesink. Oxweld makes fluxes “ much to produce strong welds, 
in order to be sure that Oxweld cus- 
tomers will obtain satisfactory results 
from welds made with Oxweld appa- 


ratus. Oxweld Acetylene Company 
LONG ISLAND CITY, N.Y. 
Thompson Ave. & Orton St. 


CHICAGO SAN FRANCISCO 
3642 Jasper Place 1050 Mission Street 


a 





























WORLD’S LARGEST MANUFACTURERS OF WELDING AND CUTTING EQUIPMENT 









































The above design shows 
how the positive pressure 
of the Dot overcomes re- 
sistance of old grease and 
forces fresh _ lubricant 
directly to the bearing. 

















fhe Dot Lubricator is 
thoroughly protected by 
allowed claims of pend- 
ing patent applications. 


MAIL COUPON BELOW 


Carr Fastener Company 
31-36 Ames St., Cambridge, Mass. 


You may send us fulj particulars of 
the Dot. 


June 25, 1925 








high pressure 
LUBRICATOR 








Quicker, Cleaner and More Thorough 
Lubrication for your Car Owners 


Make it easy for your car owners to lubricate the chassis and 
you win lasting good-will and enthusiasm both from the dealers 
who sell and their customers who buy your cars. 


The operation of the DOT is simplicity itself. With one hand 
alone you can lubricate the entire chassis in from 7 to 15 min- 
utes. Sturdy steel nipples with elbows of every angle, place the 
remote lubricating points within easy reach. No awkward 
stretching. No soiled hands or ruined clothing. 


And it gives positive lubrication. With a progressive pressure 
from 1 to 3,000 pounds, the DOT forces out the grit and 
gummed-up grease and replaces it with fresh lubricant. The 
heavy thread engagement of nozzle and nipple makes a leak- 
proof connection and makes mishaps and mistakes almost im- 
possible. 


May we demonstrate the DOT? We will be pleased to show 
you the mechanical features and subject the DOT to the sever- 
est test. 


Carr Fastener Company, 31-36 Ames Street, Cambridge, Mass. 


“Makers of the ‘Dot’ Line of Fasteners” 
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Facts 
about Zapon 
lacquer finish 





Zapon Lacquer is used by more than 
4000 manufacturers of furniture, 
automobiles, electric fixtures, toys 
and other products made of metal, 
wood and composition. 





































a ad fie entire fleet of 











oil trucks of the 
General Petroleum 
Company, Los 
Angeles, Calif., is 


finished with 
Zapon. 


¥ 




















AN you imagine any 

service more severe ona 
finish than that encountered 
by trucks such as these? 


Investigate the opportunities 
Zapon offers for establishing 


a refinishing business in your 


section. 
Write desk 20 for particulars 


THE ZAPON COMPANY 


Park-Lexington Bldg., Park Ave. at 46th St. 
NEW YORK CITY 


Branches: Chicago, Detroit, Los Angeles, New Haven 


———'TIhe Lacquer finish that stays new——— 
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SRB Bearings are serviced by Standard Sales 
and Service Company, Plainville, Conn., with 
direct factory branches at New York, Cleveland, 
Cincinnati, Detroit, Chicago, Kansas City 
and distributors throughout the United States. 
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SRB CONTRIBUTES TO 


Autocar 
EFFICIENCY. 


UTOCAR crankshafts, at both front and 
rear, are bearinged with SRB Single 
Row Annular Ball Bearings. 

The remarkable efficiency of Autocar’s 
service to industry is nationally known. 
The power plant and transmission have 
stood the acid test of severest conditions 
over years of constant service. Quietly — 
smoothly. 

—and SRB has been permitted to con- 
tribute its share to this efficiency. 


STANDARD STEEL AND BEARINGS INCORPORATED 


PLAINVILLE 
2520 


**The Standard Ball Bearing” CONNECTICUT 
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COWEVER body-finishing processes may 
vary from one shop to another one 
feature is practically universal. We 
' refer to the use of Deoxidine as a rust 
preventive between bare metal and primer. 











AMERICAN CHEMICAL PAINT CO. 


General Offices and Factory : AMBLER, PA. 


Detroit Office and Warehouse Canadian Factory 
137 Woodbridge St., E. Windsor, Ont. 


DEOXIOINE 


Giz EL Snes 
= KA ELED) Wo 
Za we 2 Zz (mk, NOK NSS . Pay THO Ss 
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Count the 
spokes! The 
Van Wheel 
shown here 
is a 20” type 
tired with a 
32 x 6 pneu- 


matéc. 
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A Sales Aid of Prime Importance 


Van Wheels are 
used as standard 
equipment by 


Brockway 
Day-Elder 
Gotfredson 
Hahn 
Maccar 
Republic 
Ruggles 
Sanford 
Selden 
United 
and others 


Attractive Van Metal Wheels with their clean cut, 
balanced appearance never fail to create a definite 
buying influence for the trucks and buses so equipped. 
Yet Van Wheels are not designed simply to please the 
eye. They are built for strength, are light weight and 
in perfect balance. 

For Van Wheel equipment no change in your present 
hub is required, if you are now using wood wheels. 


Van Wheel Corporation, Oneida, N. Y. 


Pacific Coast Representatives: 


S. C. Kyle, Rialto Bldg., San Francisco 






METAL WHEELS 
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THE PHOSPHOR BRONZE SMELTING CO. 


2200 WASHINGTON AVENUE, -apgapragges PA. 


ELEPHANT BRAND © Y///-1. Licnze.” 


Elephant 
, ‘7 = Brand 
170 Sizes : ee ee adi —" 
i ELEPHANT BRAN ioe ELEPHANT BRANI os or- 
Carried ang : —— B " 
a — ronze 
in 
es F “‘S” Bearin 
Stock — ft . Metal 
oO .. —— e€ 
for »* ! 
. Pi) me a O Bushings 
Immediate a > | Ps pele 
Delivery Ole x4 — S “1 th 
( 3 in the 


pectfy them for your ‘Repairs. Rough 


AP nile 5 Big Mie 


QUALITY IS THE BEST ASSURANCE OF SATISFACTIO 


a 
3 
® 
oo] 
3 
° 


46! 
6 


The Figures Printed in Red are Approximate Weights Anvplying 





to Each 12-inch Length Bushing 
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Double Compression 


COUPLINGS 


for Oil and Gasoline Lines 


“The Perfect Nonleakable-Re-connectable Joint’ 


Note the 
Double 
Joint 


A—where the screw 
compresses the tube. 


B—where the tube 
is swedged into the 
“Yy" slot. 


Following are some of the users of Dole Double Compression Couplings: 


Advance-Rumely Company 
Ahrens-Fox Fire Engine Co. 


American-LaFrance Fire Engine Co. 


Apco Manufacturing Co. 
Available Truck Company 
Bassick Manufacturing Co. 
C. L. Best Tractor Co. 
Brunner Manufacturing Co. 
Buick Motor Company 


- 


Champion Pneumatic Machinery Co. 


Chandler Motor Car Co. 
Cleveland Automobile Co. 
Cleveland Tractor Co. 
Cushman Motor Works 
Elcar Motor Company 
Fageol Motors Company 
Folberth Auto Specialty Co. 
Ford Motor Company 

H. H. Franklin Mfg. Co. 


Garford Motor Truck Company 


Gas Engine Div. Hercules Corpn. 


General Motors of Canada, Ltd. 
Ideal Power Lawn Mower Co. 
Indiana Truck Company 
International Harvester Co. 
International Motor Company 
Kellogg Manufacturing Co. 
Kissel Motor Car Co. 

LeRoi Company 

Lycoming Mfg. Co. 

McFarlan Motor Company 
Maxwell Motor Company 
Motor Improvements, Inc. 
Nash Motors Company 

Nelson Brothers Company 
New-Way Motor Company 
Nichols & Shepard Co. 

Novo Engine Company 





Absolutely insures 
against vibration 
and leakage. This 
fitting requires no 
soldering, no braz- 
ing, no flaring of 
the tubes and no 
sleeves. 


Oakland Motor Car Co. 

Olds Motor Works 
Rickenbacker Motor Company 
Rock Island Plow Company 
Rollin Motors Company 
Sayers & Scovill Company 
The Seagrave Company 
Schramm, Inc. 

Simplex Gauge Co. 


Stewart-Warner Speedometer Corpn. 


Stutz Motor Car Company 
Universal Motor Company 
Universal Products Company 
Waterloo Gasoline Engine Co. 
Waukesha Motor Company 
Weber Engine Company 
Willys-Overland Company 


Willys-Overland of Canada, Ltd. 
Wisconsin Foundry & Machine Co. 
Wisconsin Farm Tractor Company 


The Dole Valve Co., 1923 Carroll Ave., Chicago, III. 
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Automotive Necessities 





Red Arrow 
Dole Thermostat 





Controls engine 
temperature 


The Dole Red Arrow Thermostat brings the en- 
gine temperature to the most efficient point in 
the shortest possible time. It maintains this most 
efficient temperature under all weather condi- 
tions, driving loads and varying speeds. In its 
——— the Dole Red Arrow Thermostat so 
absolutely controls and maintains an ideal 
water temperature under all weather conditions 
that it eliminates entirely the use of all forms of 
radiator coverings. 


It is a year-round proposition — 
can be installed by any garage 
mechanic in from ten to fifteen min- 
utes — never requires adjustment 
and operates efficiently with the 
same adjustment in hot or ex- 
tremely cold weather and at high 
or low speeds. 


It reduces greatly crank case dilution and the 
water content of lubricating oil in the oil pan, 
which results in economy of fuel, ease of opera- 
tion and elimination of various engine troubles. 





Primer 


Gy, fo Leakproof 





Prevents the principal cause of 
crank case dilution 


—an instantaneous start summer or winter with- 
out the evil of strangling or choking. 


Even an expert carburetor engineer cannot pre- 
vent drawing over of excessive quantities of 
liquid gasoline when using a choke. With the 
Dole Leakproof Primer a layman can start his 
engine under the most severe weather conditions 
without choking or strangling on the first or sec- 
ond stroke. The operator performs a definite 
operation, always getting exactly the same results 
—that is, a very small quantity of highly vaporized 
gasoline injected into the intake manifold. 


Used as standard equipment 
on the Willys-Knight Six. 


The Dole Leakproof Primer is also specified as 
standard equipment on the following makes of 


cars: 
Buick of Canada 
Oakland of Canada 
Oldsmobile of Canada 


Advance-Rumely Tractors 


Complete injormation will be sent on request. 


THE DOLE VALVE C0O., 1923-33 Carroll Ave., Chicago, Ill. 
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PACKARD Moror. CAR COMPANY 


Deteow MicniGAan 
May 21, 1925 











The automobile Trade Direatory, 
Che strut # 56th streets, 
Philadelphia, Pe, 


ent lenen 


Ye wiah to ecknoriedre with thinks the 
recent isaue of the Automobile Trade Uirnetory. 








 « 


This lAreetory is referre? to daily ond 
we find it very useful in encertairing now sourens of supoly, 
for parts, *ccersorics, bety wteriel, special toole end mmeechin- 
ory, ate. 


an, 


This inforrmtion, a0 comventently com 


piled, has been inwelunble to cur various dapertrarta, ‘ 
{ 

Yory tru) puree 

27 

Jf 7 

C Plhel e 4 
BP helt Vico Preatfent of Menafneturing. 
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“Ask the man 
who uses one” 
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*,2. is referred to daily in ascer- 
taining new sources of supply 
eeoee it has been invaluable to our 
various departments.” 


Oh Kobo 


Vice President 








urchases run into hundreds of 
thousands of dollars each week. Im- 
mediate access to sources of supply is 
a first essential. 


In his capacity as Vice President of 
Manufacturing, Mr. Roberts finds the 
Red Directory very useful in ascertain- 
ing new sources of supply. As he says 
in his letter, the Red Directory is re- 
ferred to daily and the information it 
contains has been invaluable to various 
of their departments. This is likewise 
the experience of most of the specifying 
and purchasing executives of the Manu- 
facturing Branch of the Industry. 


[N maintaining Packard quality, 
p 


THE AUTOMOBILE 
TRADE DIRECTORY 


IT EASY TO BUY 


MAKES 














For twenty years 
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the wheels of the motor car lagged behind 


~~then a great engineer 
brought them up-to-date 





CCASIONALLY, in attics and 
public libraries, you run across 
one of the magazines our 

fathers and mothers read. 

Queer folks, our fathers and 
mothers. Queer fashions they admired. 
But maybe the queerest of their pas- 
sions was the automobile they saw 
advertised, and bought, and rode in. 

hoe 

Look at a picture of one of those 
prehistoric automobiles. Funny! 

They had little in common with the 
swift steel marvels of today—except 
the wheels. 

But the wheels looked much as they 
do now. The wheels were “‘ modern” 
—or else many automobile wheels to- 
day are terribly old-fashioned. 

» ® 

For twenty years, while everything 

else about it was revolutionized, the 


we 


BUDD- MICHELIN —the AIl-Steel Wheel 





automobile got along on glorified 
buggy wheels. 


Then a great engineer built a 
wheel worthy of the automobile 
—the Budd-Michelin Wheel. 


Of course, he built it of material 
adapted to the weight, speed, 
beauty of the modern automobile 
—steel. 


But he did more than that! He 
measured all the stresses an auto- 
mobile encounters. He studied the 
problems of braking and steering. 


BUDD 


WHEEL COMPANY 





Detroit and 
Philadelphia 











Nae 


Then he fashioned steel in a new 
and wonderful design, to meet these 
problems and overcome these forces. 

He built the only convex wheel: a 
scientific design which utilizes to the 
utmost the resilience of steel, to tem- 
per road shocks... 


Which permits the placing of brakes 
and king pins within the wheel, 
making braking more positive and 
steering easier . . . giving the brakes 
greater protection from mud and 
water. 


In place of a glorified buggy wheel 
he gave the world a shining, stream- 
lined disc of steel, with an exclusive 
scientific design. 

Remember, every ‘‘steel”’ wheel is 
not a Budd-Michelin Wheel. No 
other wheel can have its design or 
features. Read below the list of its 
advantages. 





—a demountable wheel which hides the brakes but gives 
immediate access to them when adjustments are needed. 


gives you these advantages: —a light wheel (lighter than wood) tapering toward the 
rim, making starting and stopping easier 
—a scientific convex form, increasing resilience, and §;| | —five wheels to a set. An extra wheel to dress up the reat 
permitting the placing of brakes and king pins within the | ak | of the car, easy to substitute in case of tire trouble. No 
wheel, for better braking and easier steering—for greater Lo oP ) rims to remove 
protection of brakes from mud and water Z | | _) —everlasting strength, promotingsafety.Triumphantbeauty! 











Cross-section showing convex design 
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INSIDE * 
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Engineers who are familiar with the construction of the 
Nachman Cushions appreciate the difference in their 
Ttbateg(olumusricoumrtelemuleltelmelerliis(an 





Production engineers know their economical value 
rremeleetelKicautetss 


The public knows when it rides in a car equipped 
with good cushions, and is beginning to inquire from the 
salesmen, “What’s Inside?” your upholstery. 


For additional information address 


CHAS. 8S. MONSON CO. 


Automotive Division 


2017 Dime Bank Bldg., Detroit, Mich. 




















Nachman now Spring-filled ©. 


CHICAGO || ILLINOIS 
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A New 


Automobile Heater 
for 


7 wen 


A heater that really heats the car to a comfortable 
driving temperature even on the coldest days— 








A heater, so designed, that clean, fresh, hot air 
is forced into the driving compartment within 
two minutes of starting the motor—no waiting 
for a long exposed exhaust pipe to get warm— 


A heater that makes it impossible for exhaust 
fumes and carbon monoxide gas to enter the 
car— 


A heater that is controlled from the dash, with a 
positive shut-off valve behind the manifold— 
not a register shutter that means a hot register 
when heat is not desired— 


FLEXIBLE 
CONNECTION 








ONROF 


AUTO HEATER 





M 

















Automotive Industries 
June 25, 1925 


Doe ee 








r| by the Manufacturers 
of the 





















c~ASELF— OILING~ 


A cast metal heater, of the popular manifold 
type, that is free from all motor noise and rattle 
—and that is quickly, easily and cleanly in- 
stalled— 


These are the outstanding merits of the new 
MONROE Forced Draft AUTO HEATER. More 
heat. Quick heat. Noodor. Nodirt. No noise. 
No rattle. And priced at a fair and attractive 
figure. 


Designed and built by the manufacturers of the 
well-known MONROE Self-Oiling TIRE PUMP, 
the character. of the product and of the company 
behind it is securely and firmly established. 


Full particulars of construction and cost are now 
ready. Send for them at once. You will find 
them of very definite interest. 


MONROE AUTO EQUIPMENT MFG. COMPANY 


Monroe, Michigan 


PATENTED 
SELF OILING 
WASHER 
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— of Mutual Quality prom 


We place at your Service 


Our large Plant equipped with the latest modern equipment, operated by 
skilled workmen of long experience in the manufacture of Quality Products. 


The efficiency we have gained by our special equipment and long experience, 
places us in position to manufacture quantities economically and render you real 
Service at a minimum price. 


We request you to furnish Blue Prints so we can quote on your Wheel Re- 
quirements. 


Workmanship, Quality and Service 
is what we have to Sell! 


MUTUAL WHEEL COMPANY 


Moline, Illinois, U. S. A. 


Main Office—729 Third Avenue 











Complete 
Coverage 





Automotive 
Fiel¢t 








obtained 
through the 
‘en 


CHILTON CLASS JOURNAL COMPANY 


139 W.39"St. 56°& Chestnut St. 5 So.Wabash Ave 
New York Philadelphia Chicago 
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Complete Coverage 


Complete and intensive coverage of the quantity buyers in the automotive industry 
and wholesale and retail trade is offered by the group of publications shown on this 
page. The use of one or more of them, according to your requirements, is the 
most direct and economical method of obtaining adequate distribution and prestige 


in this field. 


To Reach Manufacturers 


Automotive A weekly publication devoted to the interests of manufacturers of com- 
ladueteies plete vehicles, parts and accessories. Its paid subscribers number 7,291, 

including executives and buyers of most of the important automotive 
factories of the country. It’s the authority of the industry (hence, a sure 
way of reaching the buying power in the factories). 


The Automobile A buyers’ reference book going to specifying and buying executives in the 
automotive industry. Issued quarterly. Circulation approximately 5,000 
copies per issue. No campaign is complete without the use of this publi- 
cation, which gives such thorough coverage of the industry’s buying power. 


To Reach Wholesalers 


Motor World A wholesale medium standing alone in its field. Included in its circulation 
are more than 10,000 subscribers, drawn from buying executives and sales- 

Wholesale men in the various branches of the wholesale automotive field, such as 
motor vehicles, replacement parts, accessories, tires, batteries, electrical 
supplies, shop equipment, radio, etc. This is a tremendously valuable 
circulation, reaching, as it does, both the men who are big quantity buyers 
and those—wholesale salesmen—who wield tremendous influence in the 
buying done by retailers, making this publication an essential part of every 
campaign for marketing goods which are sold through wholesalers. 


Trade Directory 


Chilton A buyers’ reference book for automotive wholesalers and retailers. 
yy bil Issued quarterly. Guaranteed annual circulation 80,000 copies. In addi- 
MOMOONE tion to reaching all wholesalers, a copy is sent to practically all worth- 
Directory while dealers of the country at least once a year. The buying guide of the 
trade. A remarkable list service, which is supplied free to advertisers, 

tremendously increases the value of this publication. 


To Reach Dealers 


Automobile The leading automobile dealer monthly. Has largest paid trade circula- 
tion in field, its nearly 40,000 subscribers including approximately 36,000 
proved trade buyers. These comprise dealers of all kinds, from all sizes 
of communities, in every state in the Union. They are men of proved 
buying power who are responsive to advertising. For years, the Automo- 
bile Trade Journal has been a favorite medium with manufacturers who 
desire to build up dealer organizations and establish trade prestige. 


Trade Journal 


Motor Age The leading automotive dealer weekly. It is a newsy, interesting, helpful 
publication which has a remarkably strong and loyal following in the trade. 
Its circulation is now close to 25,000 copies per issue, most of which goes 
to progressive, good-buying automotive merchants. It wields a powerful 
influence among its readers and is a tremendous factor in helping manu- 
facturers build up their business. 


Truck Dealers 
The national authority on commercial vehicles. Its paid circulation of 
: nearly 9,000 copies per issue embraces practically all of the motor truck 
Car Journal distributors in the country and the great bulk of the worthwhile dealers. 
It also includes virtually all the manufacturers. It is without real com- 
petition in this field and is everywhere regarded a medium absolutely 
essential to the proper cultivation of this important field. 


Commercial . 


Fordson Dealers 


The only publication devoted exclusively to the interests of Fordson 


Chilton Tractor : “ : sce 
dealers. It is a highly interesting, constructive and helpful publication 


& Equipment which appeals with ever-increasing force to its subscribers. Paid circula- 
Journal tion over 4,000. In addition, all non-subscribing Fordson dealers receive 


a copy of this publication every second month, thus giving complete cov- 
erage of all buyers in this particular branch of the trade. 


Kor more detailed information regarding any of the publications mentioned in this 
insert, apply to any of our offices. 


Chilton Class Journal Company 


Automotive Division United Publishers Corporation 


Publishers of : 
Automobile Trade Journal Motor World Wholesale 


Commercial Car Journal Motor Age 
Motor Transport Automotive Industries 
Chilton Automobile Directory El Automovil Americano 
The Automobile Trade Directory The American Automobile 
Chilton Tractor & Equipment Journal (Overseas Edition) 
For Fordson Dealers Distribution & Warehousing 
Philadelphia New York Chicago 


Chestnut and 56th Streets 239 West 39th Street 5 S. Wabash Avenue 
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Three Area 
Contact 














Carrying the Load at 
i hree different Points 


THREE CONTACT AREAS instead of two—it is this exclusive feature which gives to any 
Schatz “Universal” Annular Ball Bearing the ability to successfully sustain varying thrusts 
and loads. Here is a bearing ADAPTABLE to any condition: a bearing that has proven 
its superiority in automotive service. For better bearings and better practice—use SCHATZ 


“UNIVERSAL” ANNULAR BALL BEARINGS. 


THE FEDERAL BEARINGS CO., INc. Poughkeepsie, N. Y. 


.  dschatz 
UNIVERS 


Registered Al mmnuvlar 





99 





U.S.Pat OFF. 


BALL BEARING 
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The Lycoming 8-in-Line is 

used in more makes of cars 

than any other engine with 
eight cylinders in line. 





Why so many manufacturers 
are powering their cars 
with the Lycomine 8-in-Line 


WV HEN the tide of popular favor swung so 
decisively to the car with an engine of 
eight cylinders in line, manufacturers wanted 
such a motor at once, but they wanted it to be 
a tried and dependable product. 


They sought a motor that would meet the most 
exacting requirements in service, that would be 
simple, compact and easily accessible; that 
would give the car owner a new conception of 
freedom from servicing. 


They found their answer in the Lycoming 8-in- 
Line which has out-performed the standards 
set for it in power, speed, acceleration, flexibility, 
economy and endurance—as might be expected 
from the product of an organization with more 
than fifteen years’ successful experience in the 
production of fine automobile engines. 


LYCOMING MANUFACTURING COMPANY 
Makers of Fine Fours, Sixes and Eights-in-Line 
WILLIAMSPORT :: PENNSYLVANIA 


LYCOMING 
Motors 


(Years Ahead in Automobile Motor Efficiency 


‘ries 


——— 
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Wickwire Spencer Springs 
Made for the Automobile Industry 


Wickwire Spencer organization, experience and manufacturing 
facilities will give you faithful service on your springs specifications. 
Your particular springs will be made in the particular way that identi- 
fies the product of the Wickwire Spencer springs plant. 





Wickwire Spencer Steel Company, Inc. 


General Offices 


41 East Forty-second Street New York 
Worcester Buffalo Philadelphia Cleveland Detroit 
Chicago San Francisco Los Angeles Seattle 
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We Cooperate With You 





This illustration ap- 
pears in our advertise- 
ment, “No Battery 
Made Will Stand That”’ 
appearing in June 13th 
Saturday Evening Post, 
and in other widely read 
publications. 





E render a better type of bat- 

tery service which you can use 
profitably in your own business, or 
recommend to your customers with 
the assurance that they will receive 
fair treatment. 
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Greater and greater is the 


growth of this great body 


organization—now one of the 


world’s foremost. 


MURRAY BODY Reese ose 
DETROIT MICHIGAN 
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The Car Shows Wear at 
This Point First 


A careful survey of 150 typical service shops 
situated in all parts of the United States re- 
veals the fact that the first replacements made 
by the service man are the bushing bearings 
in spring shackles, steering assembly, and 
pistons. 






Service shop men concede a very short life to 
bushings made from inferior metals. Protect 
the reputation of your car with Bunting Bush- ~~ 
ing Bearings. There is no other part of equal 
importance that represents such a small per- 
centage of car cost. Over 300 different sizes 
always carried in stock shown on stock list 
Y. Pattern and tool equipment for over 10,000 
different designs. 





The Bunting Brass & Bronze Co. 
Toledo, Ohio 


BRANCHES AND WAREHOUSES AT 



















NEW YORK CLEVELAND 
245 West 54th St. 710 St. Clair Ave., N.E 
Columbus 7528 Main 5991 
CHICAGO PHILADELPHIA 
2015 S. Michigan Ave. 1330 Arch St 
Calumet 6850-6851 Spruce 5296 
SAN FRANCISCO BOSTON 
198 Second St. 36 Oliver St. 


Douglas 6245 Main 8488 





“Every noisy car is ask 
ing for Bunting Bush 


ings,”’— Aly Axis 





PHOSPHOR BRONZE 


SHING BEARINGS 


PR TE NM  & © 
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STRENGTH—LIGHT WEIGHT —DURABILITY 








AmericanLalrance zses DAYTONS 


Everyone admires symmetry—for symmetry is beauty. 
Could any wheel add more to the handsome appearance—the 
impelling strength of line—of the powerful American LaFrance 
truck than the graceful Daytons shown above? 


When beauty is combined with great strength and light 
weight—as in Dayton Steel Wheels—is it any wonder that large 
fleet owners insist upon Dayton Steel Wheels and nearly all lead- 
ing truck makers use them? 


THE DAYTON STEEL FOUNDRY COMPANY, Dayton, Ohio 


Dayfon 


Steel Truck Wheels 





TIRE ECONOMY —ACCESSIBILITY—APPEARANCE 
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One of the leading manufacturers of 





Hardened Sheet Metal Screws are The largest manufacturer of all-steel 
automobile tops and enclosures uses used to assemble the most widely body automobiles uses Hardened 
Hardened Sheet Metal Screws suc- used stamped automobile curtain win- Sheet Metal Screws by the millions 
cessfully and profitably for attaching dow made. Sheet Metal Screws have for fastening down upholstery fabric 
the center support and other mem- made this assembly practical. The and for attaching weatherstrip to the 
bers to automobile bodies. parts being made of very light brass. steel doors. 

it was impossible to use machine 
screws. 


Hardened Sheet Metal Screws 
are used extensively for fas 
tening trunk bars and racks 
to automobile bodies. They 
are screwed in from the outside 
and are far cheaper to use than 
toggle bolts, machine screws, 
etc. 


Sheet M Assembli 
ect} ictal sse es 


at half cost 
With these Self-tapping Screws 


HAT statement ought to interest every concern whose prod- 
uct is made from sheet metal because it points the way to 
easier, quicker and therefore cheaper assemblies. 


Hardened Sheet Metal Screws are used by 35,000 sheet metal shops 
and manufacturers of sheet metal products, including a number 
of leading automobile manufacturers, in place of machine screws, 
etc., for the simple reason that these Screws do their own tap- 
ning. They cut their own thread in the metal as you screw them 
in, thereby eliminating the costly tapping operation, and make 


fastenings that are in every respect equal to those made with 
machine screws. 














Look into this time-and-labor-saving method of making sheet 
metal assemblies. Send for free samples and full information. 


PARKER-KALON CORP. 
354 W. 13th St., New York 


~ PARKER-KALON 


HARDENED 


heet Metal Screws 


PATENTED APRIL 1, 1919—MARCH 28, 1922—AUGUST 14 




















. 1923—FEBRUARY 10, 1925 


For Joining Sheet Metal and 
Making Fastenings to Sheet Metal 
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‘The above illustration shows a defec 
tive bearing—one that didn’t ‘‘ring 
true.”’ ‘The babbitt came loose from 
the bronze back, when flattened out 
with half a «dozen hammer blows, 
revealing an imperfect bond between 
the two metals—dcetected by the ear 
test only. 





~~“ 


y 
/ 





Here is a Milwaukee bronze-backed 
bearing that did ring true—like a 
silver dollar. Flattened out under a 
dozen swift hammer strokes, a perfect 
bond between babbitt and bronze is 
disclosed. All Milwaukee bearings 
that pass the ‘‘ear test’’ have this 
perfect unity of metals. 


He “LISTENS” 
to Bearings 
all day long— 


The trained ear of this skilled inspector “listens” to Mil- 
waukee bronze-backed bearings all day long. One at a time 
he poises a bearing above his anvil-thick bench, drops it and 
listens for the true, clear ring that says “O.K.” 











Hundreds of bearings may pass through his hands before 
one is found that sounds dull and dead like a counterfeit 
dollar. Such is the advance precaution taken to see that 


In addition to manufacturing highest Milwaukee Bearings match the finest workmanship and 
lity bearings type: tors . . 

— ant le deals fi atede gj lor te quality which you put into the other parts of your product. 

production of precision-made die cast- ln ss , ' , 

ings — zinc, aluminum or tin base. his “ear test,” which detects hidden flaws that neither the 

Milwaukee die castings require no < : - 

machining and therefore represent an keenest eye nor repeated micrometer tests can discover, is 


appreciable saving in manufacture. one of the reasons why motor manufacturers know ‘“Mil- 
Let us submit estimates covering me- : 


chanical parts. that you are at present waukees” as good bearings. 


sand casting and machining. Perhaps 
Milwaukee die castings will serve the 


ae eee MILWAUKEE DIE CASTING CO. 
Milwaukee, Wis. 


MILWAUKEE 35 ehstines 
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{ Lubricate Your Cutting Tools 
The Bowser Way 


Increased production, decreased power 





consumption, are the direct result of better 
lubrication of cutting tool lubrication and 





cooling. 






Metal-to-metal contact, such as prevails 
throughout cutting tool work, nec- 


essarily means high friction. Avert“ — 





this by proper lubrication and cool- - 
ing (such as Bowser equipment 
makes possible ) and you decrease 
friction, lower power requirements 


and increase production. 








Bowser engineers have had unus- 





ual experience in these directions. Site ber l 


What they know is at your service. seaiemsiisinciesicontdi 


S.F. BOWSER & COMPANY, Inc. 


LUBRICATION ENGINEERS AND MANUFACTURERS 
FORT WAYNE, INDIANA, U.S.A. 





wd 





LUBRICATORS -OIL FILTERS- OILING SYSTEMS-ACCESSORIES 
OIL STORAGE AND DISTRIBUTION SYSTEMS 
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Berry Brothers 
Berryloid 


In lacquer Finishes 


La neeragpencig spre is unnecessary. The 
facts are big enough. Berryloid is 
lacquer carried to a new high level of 
perfection by unhurried research and 
scientific development. 





It will pay you to investigate this remark- 
able finish. For many purposes it is 
actually superior to baking enamel. 


One of the distinguishing characteristics 
of Berryloid is its rich, lasting luster.....a 
sheen that is new to this type of finish. 


But another and equally important dif- 
ference between it and ordinary lacquers 
lies in the undercoats. 


Here is a finish that will speed production, 
save money and give you vastly superior 
results. Let us tell you more about it. 





DERRY BROTHERS 


Detroit, Mich. Walkerville, Ont. 
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Experience 


More than 200,000 heavy-duty Timken Worm-Drive Axles (for 114 
to 7 ton trucks and 22 to 66 passenger buses) have been produced to date. 
An overwhelming majority of these are still in active service. 

It is significant that although many refinements of detail have been 
developed from this vast laboratory of experience, there has been no change 
in the fundamentals of design originally laid down by Timken engineers. 





THE TIMKEN-DETROIT AXLE COMPANY, DETROIT, MICHIGAN 
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Every other workin 
day last year a carload 
of new cylinders was 
put into service for 
users of 


Jrest-O Lite 


THE PREST-O-LITE COMPANY, INC. 
Oxy-Acetylene Division 


General Offices: Carbide & Carbon Bldg., 30 East 42d St., New York 
In Canada: Prest-O-Lite Co. of Canada, Limited, Toronto 


31 Plants—60 Warehouses — 22 District Sales Offices 
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3 FINISHING COATS 
IN ONE DAY—that’s 
what you can do with 
MURCOTE—the MURPHY 
FINISH—that cuts finish- 
ing time 60% —and gives 
you a soft gloss finish you 
can see your face in a year 
from today 
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Watson Prescribes these Necessities 
for Easy Riding and Good Roadability 


STABILATORS 


The Proper Control for Pliant Springs 


| Soft Front Springs (rate in pounds per inch 
® of deflection—around 250 pounds). 


“Bottoming” should be prevented, not by stiffening the 
Front Springs, but by providing sufficient clearance. 


2 Front Springs should have as few and as 
® long leaves as possible rather than as many 
and as short leaves as possible. 


Interleaf friction does not help much in preventing “bot- 
toming”, but hurts a lot at the start of the spring movement. 
At static, the coefficient of friction is very high and renders 
the spring too stiff and stubborn against minor impacts. And 
that, of course, is just when a spring should be at its softest. 


The end of each Spring Leaf should be cham- 
3. fered to prevent gouging of the next leaf, 
and all Springs should be well lubricated. 


Well lubricated means oil, not grease. 


4 Rear Springs should be made a little stiffer 
© 


than is now general practice. 


In conjunction with the above softer Front Springs, this 
stiffening of the Rear Springs can be done without sacrific- 
ing riding quality, and these stiffer Rear Springs will render 
the car less susceptible to passenger load variations. 


In a car so equipped, all impacts and shocks from the lightest to 
the heaviest will be perfectly absorbed and kept from reaching 
the body. Watson has always contended that springs are shock 
absorbers—or should be. 


All that now remains for our perfect ride is the matter of adequate 
control of the rebound force. To be adequate this control must 
be in proportion to the force. Each different extent to which the 
spring has been compressed means a different force, and therefore 
naturally calls for a different resistance to control it. This re- 
quirement leads us right to Watson Stabilators. 


John Warren Watson Company 


Twenty-fourth and Locust Streets 
Philadelphia 
(Detroit sranch: 3081-3083 East Grand Blvd.) 





WATSON 
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Bronze Retainers Give R. I. V. Ball Bearings 


Additional and Exclusive Qualities 





Above and beyond the quality obtainable from the finest 
materials, most advanced design and most accurate work- 
manship, R. I. V. ball bearings uniformly give— 


Extra durability, greater thrust capacity and complete 
immunity from the destructive forces of highest speeds, 
because of the milled and machined, bridge-like bronze 
retainer which is the characteristic of R. I. V. by which it 
is internationally recognized. 


Highest in quality, competitive in price—deliveries guar- 
anteed. We are negotiating now for next year’s contracts. 











Broadway at 57th St., New York City 


Branches—Detroit and San Francisco 


This illustration shows clearly the construction of 
the famous R. I. V. Bronze Retainer, an exclusive 
feature which adds immeasurably to the efficiency and 
the life of the bearing. 





R.1.V. BEARING DISASSEMBLED 


BOBO BOBO ORO OMO MORO ROMO ROR ORO ORO ROO OOO OOOO eee 
BOB OMOMO ROR ORO ORO OOM 


OS OOOO OOOO OOOO OOOO 
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MORSE 


GENUINE SILENT CHAINS 


INGLE out the finer cars—you can 
be sure that they are equipped 
with chain front end drive. 


If you choose the ten finest cars in the 
country, you can bet your last dollar 
that nine of them are standard 
equipped with Morse Silent Chains. 





MORSE CHAIN COMPANY 


Main Office and Works Sales and Engineering Office 
ITHACA, NEW YORK DETROIT, MICHIGAN 








List of Active Morse Front 
End Drives 


Anderson Six (41) 
Auburn Six (43) 
Barley Six 
Cadillac Eight 
Case Six (Y) 
Chandler Six 
Chrysler Six 
Cleveland Six (43) 
Cleveland Six (31) 
Columbia Six 
Crawford-Dagmar Siz 
Davis Six (90) 
Elcar Six (51) 
Essex Six 
Flint Six (40) 
Flint Six (55) 
Hudson Six 
Hupmobile Four 
Hupmobile Eight 
Jordan Six 

ordan Eight 

incoln Eight 
Locomobile Junior Six 
Moon Six (40) 
Moon Six (A) 
Northway (Com’l) 
Oakland Six 
Packard Six 
Packard Eight 
Peerless Six 
Rickenbacker Eight 
Rickenbacker Six 
Stearns Four 
Stearns Six 
Sterling-Knight Six 
Studebaker 

Standard Six 
Star Four 
Continental Motors 
Lycoming Motors 
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Not in books or magazines 
t ? 





Ye MAY NOT always find in the Linde 
books and magazines the help you need in 
oxy-acetylene welding and cutting. At such 
times you may need a trained Service Operator 
to help locate the cause of trouble or to de- 
monstrate the proper methods. Service Oper- 
ators are a part of Linde Process Service. 





Automobile Manufacturers 
ask for Linde Service 


The main water supply line in one of 
the largest automobile plants cracked 
where it ran under the base of a large 
generator. It was a 30-inch cast iron 
pipe line and to repair it by ordinary 
methods would have necessitated re- 
moving the generator ata cost of $10,000. 
A method of repairing without moving 
the generator was suggested by the 
Service Operator, was adopted, and was 
successful. Nearly all of the $10,000 
was saved. In the same plant Linde 
Service helped in the welding of 3,000 
feet of 2-inch oil line and 200 feet of 
18-inch air line. 


Linde Process Service is free to every Linde 
user for the asking. Talk with any Linde rep- 
resentative or District Office about it. 


THE LINDE AIR PRODUCTS COMPANY 


General Offices: Carbide & Carbon Building 
30 East 42d Street, New York 


37 PLANTS — 85 WAREHOUSES 
22 DISTRICT SALES OFFICES 


LINDE OXYGEN 


YOU CAN DEPEND ON THE LINDE COMPANY 


Le 
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HERE Sales 


are Made~ 
in clubs, offices, 
homes and wher- 
ever else owners 
meet and compare 
experiences ~—the 
reputation of the 
Raulang- equipped 
closed car is safe. 


~arK 
gnape 


AUTOMOBILE 


pODIES 
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Will you be taking down 
profits this year at the ex- 
pense of years to come? 


Will the talk around town—the talk 
that makes or breaks a car’s reputa- 
tion—be favorable to you after this year 
is over and the corner turned into 1926? 


We ask this question because we know 
that some car-manufacturers are being 
sorely tempted to trim down 1925 quality 
in order to squeeze out a handful of ad- 
ditional sales. 


Gambling with a reputation is serious 
business. 


Will people be saying next winter of 
your car— Don’t let them talk you into 
ee ? Let Jim Thompson 
or Bill Garrett tell you what they think 
of theirs.” 








Raulang Body Division 


‘ THE BAKER R@L COMPANY + Cleveland, Ohio, U.S.A. 
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Simply step on the lubricator button—a_ single Eliminates the hours spent amid grease and grime 


stroke instantly lubricates every chassis bearing. endeavoring to secure proper lubrication with the 
As easy to operate as the electric starter. old-fashioned grease gun or similar device. 











Standard equipment 
on the Cleveland Six 
All Models 


of Chassis Lubrication 


S standard equipment on the car you build, 
‘ adneeandien it provides a powerful factor for good will. 
chassis lubrication is Not only will it lessen sales resistance but 
fully protected by at the same time it adds a tremendous sales im- 
Letters Patent and petus. Consider what this means not alone to you 
Applications Pending but to your dealers. 


The Bowen System of 


The Bowen System has made other devices for 
chassis lubrication as obsolete as the hand crank. 
With it your entire chassis can be lubricated as 
easily as your motor—just as effectively and with 


Write for descriptive as little trouble. 


Booklet No. N-47 


Bowen Products Corporation 
Auburn, New York 











HAVE YOUR CAR GREASED 
EVERY, 500 MILES \ 


eR SERVICE HERE ls 




















The car can be effectively lubricated at any speed. Does away with the loss of time, inconvenience and 
A pressure on the button at the first indication of needless expense entailed if the car is lubricated at 


a squeak quiets it at once. a service station. 
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SLUUNUNOUHUOOAOUNOUOGSEUEGGUEOGOUOAHEEAGEEAEOOOEOGEUTO AAPA 


Edward S. Jordan, President, 
Jordan Motor Car Company 
1070 East 152nd Street, Cleveland, Ohio 


Dear Mr. Jordan: 


Back in the Dark Ages of motor- 
dom, or, as you would say it, 
**The day of the curved dash car.”’ 





There was a ‘‘myscery’’ about the 
manufacture of batteries which 
would have excited the envy of a 
voodoo priest in Africa. 


In this day and age—when schooi 
boys make 5-tube radio sets— 
the ‘‘mystery’’ of battery con- 
struction has evaporated into 
thin air. 





Electrical engineers must get a 
great kick out of much of the 
battery advertising of today— 
and mentally approve the stand 
taken by the advertising of Nat- 
ional Batteries. 





Car owners have one thing in 
common and you’ll find them 
the same the world over. They 
want the most value for their 
money—and National Batteries 
lead the crowd in percentage of 
“replacement” business. 





National performance is equal to 
that of any battery, it is backed 
by an 18 month’s guarantee of 
service and the price is much 
lower than that of any other bat- 
tery of equal quality—good reas- 
ons why they should be used as 
standard equipment on your cars. 


The National Battery for a Jordan 
Car sells for a price below any 
other quality battery and as stand- 
ard equipment we can make you 
a proposition that you will be 
glad to receive. 


Sincerely, 


X-Miclle 


President 


NATIONAL LEAD BATTERY CO. 
General Office- ST. PAUL, MINN. 
Factories—ST. PAUL, CHICAGO, KANSAS CITY 
Branches — New York City 

Atlanta 


Oakland 


Dallas 
Portland, (Ore.) Los Angeles 


AL. | 





ATTERIES 
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TINK: BELT 
at 


Successfully used Mor j 
the oe ob ave a ears 





Eliminates‘ngise and 





Acts asa itietioe dicmiper 


Link-BELT COMPANY, INo1aNnapouis 


INK-BELT 


‘SILENT CHAIN FRONT-END DRIVE. 
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A QUIET running engine sweetens any 
motorist’s disposition. Most of the 
irritating motor noise comes from the front 
of the engine—and most of thatcomes from 
the clash of metal-on-metal in the timing 
assembly. 


‘Textolite 


Silent Cam Shaft Timing Gear 


eliminates the metal-to-metal contact and conse- 
quently the noise. 





Textolite Cam Shaft Timing Gears have a flexible 
web. They are die-formed. They will absorb the 
shocks of 100,000 miles of severest service. They 
are oil-proof, heat-proof and tougher than cast iron. 





Textolite Gears are not the Be prepared to give this sure-to-satisfy service. You 
on means provided b 

pli A a een ‘can get the complete story and name of your 
greater motoring satisfac- nearest distributor from 

tion. MAZDA Lamps, that 

help to make night driving 

safe and easy, are also a JOHN C. HOOF & COMPANY 

General Electric develop- a a . 

ect 157 West Illinois Street, Chicago, Ill. 


50-17 


GENERAL ELECTRIC 


GENERAL ELECTRIC COMPANY, SCHENECTADY, N. Y., SALES OFFICES IN ALL LARGE CITIES 











Ye 









OPEN 
(SEPARABLE) 
TYPE 
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"NVRMA 
PRECISION BALL BEARINGS 








For High-Speed, High- Duty Performance 


Where the utmost of serviceability must be had under 
long-continued operation at high speeds—there is the 
recognized place of ‘‘Norma’” Precision Bearings in 
the automotive world. Proved by the tests of time 
and service, they have been progressively bettered to 
meet ever harder conditions—rather than cheapened 
to meet low-price competition. They are daily dem- 
onstrating their superlative dependability in hundreds 
and hundreds of thousands of high-speed, high-duty 
machines where the failure of a bearing would mean 
losses a thousand times the cost of the original bear- 
ing equipment. They are the accepted standards in 
most of the high-grade magnetos and lighting genera- 


CLOSED 
(NON-SEPARABLE) 
TYPE 
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CISION 





tors in use today. 





ee 








Speed qualities equal to those 
of the best ball bearing, com- 
bined with a steady load ca- 
pacity far beyond that of any 
ball bearing and a temporary 
overload capacity which no 
ball bearing has—these dis- 
tinctive features suggest the 
field for ““Hoffmann”’ Precisicn 
Roller Bearings in the automo- 
tive industries. 





| Stamfvrd-Cynnecticut 











HT. F FMAN Ny’ 


PRECISION ROLLER BEARINGS 
For Heavy Loads and Hard Service 


Where the duty is hardest and 
the operating conditions most 
difficult and the necessity for 
stand-up-ability the greatest— 
there do “Hoffmann” Roller 
Bearings reveal their true value 
and return the dividends which 
justify their use. Made in 
standard’ and _ self-aligning 
types, for all speeds and 
powers. 


NURMA-AVFFMANN BEARINGS CURPVRATIVUN 


‘PRECISION BALL,ROLLER AND THRUST BEARINGS 


EARINGS 
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Jor MOTOR BUSES, TRUCKS p 
TAXICABS, TRACTORS, " 
AND TRAILERS ‘ 

















The Fruit of Specialization 


Specialization—the concentration of all of the energies 
of our experienced engineers and efficient mechanics upon 
the development and perfection of one major unit—has 
placed the Shuler Front Axle truly to the “front” in the 
motor truck and motor bus industry. 


It is only logical and inevitable that the parts maker, 
specializing on one product and working in close cooper- 
ation with motor truck and motor bus manufacturers, 
should gain ideas from their experience and that he should 
employ these ideas in the development of a better product 
for their mutual advantage. 


The fruit of such specialization and cooperation should be 
—and is a distinctly superior front axle which meets every 
emergency head-on, and which serves with equal assur- 
ance of safety and efficiency in the transportation of pas- 
sengers or freight. 


If your general specifications include front wheel brakes, 


it is well to note that Shuler was one of the pioneers in 
this field, and that we are offering today a front axle of 
highest quality, equipped with a simple but efficient brake. 


WLERFRONT / 























“Because it’s a_ better 
front axle,” Shuler is 
specified as standard 
equipment on 22 differ- 
ent makes and models 
of motor busses, 35 one 
to two ton trucks, 23 
two to three ton trucks, 
13 three to four ton 
trucks, 9 four to five 
ton trucks and 2 
trucks of over five tons 
capacity. Figures from 
specifications in the 
Commercial Car Jour- 
nal for May 15, 1925, 
and Bus_ Transporta- 
tion, May 1925. 








SHULER AXLE COMPANY 


INCORPORATED 
3001 Jones St. 


Louisville, Kentucky 
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;|SMITH FRAMES 
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Ae O one can better forecast the performance of any motor car 

than the man who sees it from below—for there, hidden 
from casual observation, lies one of the most carefully engi- 
neered, and most vital units of the entire machine—the frame. 


A. O. SMITH CORPORATION + MILWAUKEE, WISCONSIN 


DETROIT OFFICE: GENERAL MOTORS BLDG 
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Patents Pending 














INNER RINGS 


RAMSEY AccEss, MFG. Corp. 






REG. U.S. PAT.OFF. SAINT Louts, Missouri 
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: Anderson Body in Egyptian 


H 
: Hudson Chassis 


( ~ J HROUGH the courtesy of the Anderson Body 
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hehe 


Company of Sidney, Ohio, we show the above 
illustration of one of the models of their manu- 
facture finished in Egyptian Automobile Finish 


The Anderson Body Company have adopted “Egyptian” 
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: as standard finish on their entire production. 
Ht In additional adds we hope to show illustrations of various u 
zy other models of motor car bodies upon which Egyptian Auto- 
mobile Finish is used exclusively iz 
: 
i % 
: The Egyptian Lacquer Manufacturing Co. i 
: 90 West Street, New York # 
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On more than a million cars— 
Celoron Silent Timing Gears 


ANY manufacturers of quality cars 
use Celoron Silent Timing Gears 
as standard equipment on their motors. 


It has been proved after years of exhaust- 
ive tests that Celoron Silent Timing Gears 
produce permanently silent front ends. They 
reduce wear on mating gears, on shafts and 
bearings. They reduce vibration. 


Celoron—the accepted gear material 


Where other gear materials have failed in 
durability, Celoron has always been found 
to possess every essential requirement for 
lasting service. Celoron is dense, tough, re- 
silient. It does not warp or swell. It is 
grease-proof, oil-proof, water-proof. 

Take the advice of automotive engineers 
who have finally selected timing gears of 
stabilized Celoron after years of experience 
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with other gear materials. See that your 
car is equipped with Celoron Silent Timing 
Gears. 

Service stations and repairmen through- 
out the country carry stocks of these gears 
and recommend them for replacing noisy 
all-metal gears in every make of timing 
gear set. 

These gears properly mated with metal 
gears will make your timing set noiseless 
throughout the life of the car. 

We are the oldest and largest manufac- 
turers of vulcanized hard fibre and lami- 
nated technical materials in the world. 

Jobbers and dealers everywhere carry 
stocks of Celoron Silent Timing Gears. 

Look for the ‘‘Celoron”’ mark. It insures 
your getting a genuine Celoron Silent 
Timing Gear. 


CELORON 


SILENT GEARS 
Diamond State Fibre Company 


Bridgeport, Pa., and Chicago, IIl. 
Toronto, Can. 
Wherever you see a factory chimney, there are countless elec- 
trical and mechanical uses for Celoron and Diamond Fibre. 


ries 
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— the Organization 

of 1 

E'H'Wilson Manufacturing Company 
&'H Wilson, President 


We are pleased to announce the organization of the E. H. 
WILSON MANUFACTURING COMPANY, which 
has taken over the entire business of the Moline Body Cor- 
poration, including assets and liabilities, and will continue 
the production of Auto Bodies, Hoods, Fenders and Sheet 
Metal Parts at the Moline Plant. 


Plant No. 2, also located at Moline, will produce a complete 
line of Mechanical Rubber Goods; Battery Containers, Bat- 
tery Trays, Jar Caps, etc. 

Plant No. 3, located in East Moline, will immediately start 
quantity production of Electric Batteries for Vehicles, light- 
ing plants and railroad signal work. 


Former officers and directors of the Moline Body Corpora- 
tion will continue with the new company. 


E’H'Wilson Manufacturing Company 
“ Moline, Tilinois 
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Forged steel 
hinges 134", 
wide, 4” thick, 
2%4 to 6” long. 
Cut to length 
and drilled 
ready for use. 
Heavier hinges 
supplied for 
bus work. 


The Hinge That Adjusts the Door 


Saves Thousands of Dollars in Labor 





Leading body builders have adopted 
Way Hinges, and save from 3 to 6 min- 





utes on the adjustment of each door. 


The body with Way Hinges sells bet- 
ter because the doors can be readjusted 
in a moment at any time. Car, bus and 
truck manufacturers, dealers and own- 
ers save thousands on readjustments 








made the Way way. 















































C The hinge is shifted by an eccentric 
pin. A tap unlocks the pin, a turn of the 
nv a eee screw-driver adjusts, and a push locks 
’ fae . o . 
yt SNG =j—| asain. 





nattiamennasia 


Wire or write for our representative. 





-—— 











WAY WORKS, Inc. 


2052 Ludlow Street Philadelphia 


WAY ADJUSTABLE HINGES 








Se a a SS 
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Heat It and Hit It—Once 


Just once, on the 


same machine. 
On 


KOBERT ELECTRIC 
FORGING and RIVETING 
MACHINES 


Rivets can be rapidly heated and 
headed on chain, casters, pliers, 
door hangers, steel frames, auto 
bodies, etc. 














Automobile engine _ tappets, 
valves, cap screws, tire-valves, 
and other parts upset. 


Socket wrenches, handle-bolts, king pins, lever-thumb-knobs, radi- 
ator and water valve-stems, pedal cranks, tie rods, cable-ends, [ | 





washing machine parts, nail-sets, end mills, keyseaters, etc., can 
be forged. 


A large variety of parts in steels, brass and other metals 
can be forged and upset without injury to the metals, 
rapidly and accurately. 


‘““KOBERTIZE”’ it and save the difference. 
Ask us to tell you more about it. 
Write right now. 


NATIONAL EQUIPMENT COMPANY 


KOBERT DIVISION 
Springfield 


Mass. 
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te your assembly time 
with scvew machine products of 


_ gauge-like accuracy 


Double inspection at our plant 
insures screw machine parts ex- 
actly to specifications. Elim- 
inates misfits in your assembling 
and inaccuracies in your finished 
product. 


Here at Milton we have a full 
equipment of modern production 
machines, competent operatives, 


and up-to-date methods that en- 
able us to produce standard or 
special parts in schedule time and 
at economy figures. 


Try us for steel or brass parts 
from 1/16” to 3” diameter. 


SAMUEL J. SHIMER & SONS 
MILTON, PENNA. 


~ SHIMER 


SCREW MACHINE PRODUCTS 
of Steel & Brass 





At 
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EVOLVING in the 
brain of every 
Aga builder of good 
=~) auto-bodies is the 
dual thought—Quality plus 
Salability; profit without loss 
of good-will. A problemPp 
Not for those who use Hp. 
Nig, the “rattle-proof” hard- 
wood; the screw-gripping hard- 
wood; the nail-holding hard- 
wood on which hangs the well- 
being of the consumer and 
hence the prestige of the man- 
ufacturer. And then, the LOW 


GRADES ot are ideal for 
crating and boxing. Quite true. 


The new “Where and Why” Book on Hard Maple (and comparative woods) 1s an Authoritative 
reference book for every auto builder, from the designer to those responsible for shipments. 60 pages, 
32 pictures, 2 colors throughout. New thoughts will spring from reading it. Some will be valuable. 









} 
9 


For your copy (with our compliments) kindly write to 


THE NORTHERN HARD MAPLE MANUFACTURERS 


303 FF. R. A. Building, Oshkosh, Wisconsin 
NOTE: Hard Maple can be had in mired shipments with Beech, Birch 
and other desirable Northern Hardwoods. Write for list of member mills. 
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Stamned 
Metal Ware 
= 


ALIN 
Die Pressed 
Brass Forgings 
Steel Tubiag 
Drawn and 








Small parts of dependable 
length, uniform quality, and 
accurate dimensions are rapid- 
ly and economically produced 
by the Rome Die-Pressed 
Brass Forging method. 


A pressure of 200,000 to 400,- 
000 pounds is exerted on 
blanks cut from extruded brass 
rod, and the result is a finished 
forging free from coarse grain 
structure, blow holes, brittle- 
ness, and other defects. It is 
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Use 


a homogeneous forging, duc- 
tile, free-turning, and which 
can be buffed to a high lustre. 
Electro plate is retained with- 
out flaking or peeling. 

A number of manufacturers have 
improved their products and mate- 


rially reduced costs by using Rome 
Die-Pressed Forgings. 


Automobile, truck and accessory 
manufacturers are invited to in- 
vestigate this economical method 
for producing small parts in quanti- 
ties. 


ROME MANUFACTURING CO. 


ROME, 


N. Y. 


Branches: . 


New York, 342 Madison Ave. 
Chicago, 1431 Lytton Bldg. 


Seattle, 302 Pioneer Bldg. 
Boston, 60 India St. 


San Francisco, 610-614 Wells Fargo Bldg. 
Detroit, Woodbridge and McDougal Aves. 


die-pressed brass forgings 








Ties 
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Speed Production 
Improve Quality t 





Timken Roller Bearing Cut Open, Showing 
Adjustable Rollers 






Timken Tapered Roller Bearings are stand- 
ard equipment on all C.A.W. Grinders, 
suffers and Polishers. Their use improves 
the quality as well as increasing the quantity 
of work done and—there are no “shut 
downs” on account of hot bearings or to 
put in new brasses. 

The adjustable feature of Timken Bear- 
ings means that when, after long service 
some wear has taken place, they can be 
started all over again by a single adjustment 
that can be made in a few minutes by any 
good mechanic. The wheels run true and 
steady at all times. 


Typical C.A.W. Heavy Duty Buffer and Polisher 


Is there an opportunity in your plant for improvement 
in grinding, buffing and polishing operations ? 

Many automotive manufacturers have found it possible 
to speed up production, improve quality and reduce costs 
by the use of C.A.W. machines. 

The C.A.W. rotor is the fruit of this company’s quarter 
of a century experience in rebuilding thousands upon 
thousands of motors of every kind and with every con- 
ceivable manner of ailment. They are specially and scien- 
tifically designed for the gruelling strain which they are 
bound to vet in abrasive service. 

All C.A.W. machines are built of the highest quality ma- 
terial obtainable. Many of their outstanding advantages 
are due to specially patented features. Built throughout 
as they are for day in and day out service, it will pay 
you to get complete information regarding them, which 
we will be only too pleased to send vou. 


Cleveland Armature Works Inc. 
Cleveland, Ohio 
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PEGRRESSGCCRORSREESES! 





THE SCOPE OF BULLARDIZED PRODUCTION 


es 


BULLARD 








Originators of the "Matic Line 
for Production and Economy 


The Mult-Au-Matic, a manufacturing method for multiple auto- 
matic production, has established its reputation for production and 
economy as equipment which accomplishes a progressive set of simul- 
taneous machining operations at one chucking under conditions of feed 
and speed exactly suited to each operation. 


A later model, the four-spindle Mult-Au-Matic provides fewer 
work spindles, but with supplementary side heads brings six tool heads 
to work at the same time—two heads to each working spindle. The field 
for this machine includes a wide range of work and its maximum 
economy applies over a variety of combined operations from the 
simpler groups possible with the plain heads to the many combinations 
possible with complete side head equipment. 


The Vert-Au-Matic, one unit of the Mult-Au-Matic, is the latest 
addition to the line. Flexibility in production with ease and simplicity 
in automatic operation places it as an efficient single spindle production 
unit. It is used for one group of operations at each chucking and may 
be installed either singly or in multiple or progressive batteries. 


These machines will accommodate approximately the same sizes of 
work and similar operations, but they possess distinctive features in 
meeting the manufacturing conditions and the quantity of product de- 
manded in each shop. The complete line, therefore, offers possible 
combinations of equipment which assure maximum economy by solv- 
ing the specific problem of each installation. 


It is the business of our Production Engineers to assure you the 
most effective installation to suit your particular requirements. 


Consult Bullard on your chucking jobs. 


THE BULLARD MACHINE TOOL COMPANY 


BRIDGEPORT, CONNECTICUT 
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Builders of 
The Mult-Au-Matic, The V ert-Au-Matic 
The Contin-U-Matic 
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“Van Dorn” : 
uiet Transmission Gears 





Our experience in producing high 
grade transmission gears and shafts 
enables us to satisfy both the builder 
and the user. 


The Van Dorn & Dutton Company 


Gear Craftsmen for over a Quarter Century 


Cleveland, Ohio 
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HERE are many larger units 

in the automotive vehicle than 
the cable system. There are many 
that represent a considerably 
greater item of cost. There are 
units which appeal to the eye of 
the purchaser—others which add 
to his comfort, but there is no more 
important and necessary unit in 
any automotive vehicle than the 
electric cable system. The auto- 
motive vehicle is designed for 
transportation which means that 
it is intended to go, but go it will 
not, unless the proper spark is car- 
ried to the proper cylinder at the 
proper time. 


TARTER, lights, horn and 
other accessories are impor- 
tant units, but one and all, the elec- 
trical units in the automotive 


A TRULY VITAL UNIT 
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vehicle are entirely dependent 
upon the cable for the current 
which renders them useful. 


ROM field surveys and investi- 

gations of road trouble, we 
learn that a surprisingly large per- 
centage of service calls are neces- 
sitated because of defective Cable 
or defects in the installation of the 
cable. Too much care can not be 
given to this vitally important 
unit. Packard Engineers will be 
pleased to place the result of their 
experience at your disposal. For 
a quarter of a century we have 
been specializing on the manufac- 
ture of electrical cable for automo- 
tive purposes and naturally during 
that time have learned a host of 
things that are very valuable for 
you to know. 


THE PACKARD ELECTRIC COMPANY, Warren, Ohio 


Sckard. is never seen, except on goods of honest value 
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What Every Automotive 


Engineer Ought 
- To Know 


Wherever strength and accuracy are 
among the essential elements of design, 
in a motor car or any of its parts, Empire 
bolts and nuts are a genuine necessity. 












UE to the amazing toughness 

and close tolerance of their 
threads, Empire New Process 
bolts are fast growing in favor 
among automotive manufac- 
turers who appreciate the 
labor saving and 
security they 

















a gf a8 


Lal | 












tries 
5 


Automotive Industries 
June 25, 1925 201 


[PX 
‘EMPIRE ~ 


wn 





IMPLY because they are made 

more strongly and more accu- 
rately than they need to be, you 
can demand things of Empire 
bolts and nuts that you would 
never ask of others. 


Itis not only that they add a vital 
element of security to the product 
on which they are used—but by 
being uniformly good, they elimi- 
nate the labor waste in assembly 
that occurs when bolts and nuts 
strip their threads or refuse to fit. 


BURDSALL& WARD 
BOLT & NUT COMPANY 


PORT CHESTER.N-Y. 


Branch Office: Branch Office: Branch Strimple & Gillette | Maydwell & Hartzell, Inc. 
Straus Building | General Motors Bldg. Factory: 169 Jackson Street 158-168 Eleventh Street 


CHICAGO DETROIT ROCKFALLS, Ills. SEATTLE SAN FRANCISCO 
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This HORN tells #22 


the world that the car you make 
is a good car 


OR a manufacturer to supply the 

ORIGINAL Bosch Horn as standard 
equipment is to tell the prospective buyer 
in the most unmistakable terms that he 
believes in giving him the best. 


For the ORIGINAL Bosch Horn is 
recognized as the finest horn made. Thou- 
sands of car owners discard the regular 
horn equipment on their cars and 
replace it with the ORIGINAL 
Bosch Horn. It is being talked 
about among car owners every- 
where. Its calm, clear tone distin- 
guishes the cars it is on—sets them 


distinguish your car, equip it with the 
ORIGINAL Bosch Horn! This horn will 
help sell it. Being constructed on the 
same high standard as all ORIGINAL 
Bosch equipment, it operates without 
attention or adjustment. There are no 
brushes to wear out, no rotating parts to 
lubricate. The horn is good for the life 
of the car. 

Here is an opportunity for man- 
ufacturers to capitalize the tremen- 
dous appeal of the ORIGINAL 
Bosch Horn. Write us and let’s 
talk it over. 


All ORIGINAL BOSCH : 
apart from the rabble. Its unusual ORIGINAL BoscH Robert Bosch Magneto Com- 
note is unmistakably the voice of trademark shown above 


the fine car. 


and the full name “Robert pany, Inc., 111b West 64th Street, 


Bosch.” They are your as- 


surance of genuine, ORIG- NewYork, N.Y. Chicago Branch: 


INAL BOSCH quality as 


If you want some sure way to = *newn theworldover = 1302 South Wabash Avenue. 


ROBERT BOSCH BAGNHETO CORPAN YT, 









INC. 
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COPY of this catalog, just off 
the press, is yours for the asking. 


WALDEN-WORCESTER 


INCORPORATED 
GENERAL OFFICES AND FACTORY 


475 SHREWSBURY ST. 
WORCESTER, MASS., U.S.A. 


— 
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STRESSES -STRAINS - VIBRATIONS 


encountered in heavy truck service 
necessitate Gas and Oil lines of 


Tite lex 


REG. U.S. PAT. OFF. 


—the ALL Metal Flexible 
Tubing that requires no 
“after service” 























« is sturdy, flexible, inherently tight. 
~ heat resisting, and will not crystallize 
under vibration. Therefore perfectly suited for trucks, 
buses, tractors and aeroplanes where there is constant 
stress and vibration. 


(a eee 
REG.U.S. PAL. OFR, 


Different too from all ordinary metal hose. TITEFLEX 
has no packed sliding joints to cause “after service.” 
Being ALL METAL it is long lived and gives maximum 
service, 
































The convolutions produce a diaphragm construction 
which gives a high degree of flexibility and a tube which 
will absorb vibration. 





Adopted by leading truck manufacturers as standard 














L equipment, 
Cross section showing TITEFLEX Furnished with braided armoured covering in random lengths, cut to 
construction. Through the dia- length, or complete assemblies, with standard couplings. 
phragm action of the convolutions 
vibration is absorbed and flexibility TITEFLEX METAL HOSE CO. 
produced. Badger Ave. and Runyon St. Newark, N. J. 


Flexible Gasoline Wgge’ and Oil Lines 
SS) 


eFA US PAT. OFF. 
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Two New 


Production Machines 
~ Built by (RANT / 











For Double End 
Threading 


Now both ends of cylinder bloc studs, rods, 
pipe, etc., threaded simultaneously. And at 
the rate of 1500 three-eighth inch pieces an 
hour with a thread a half inch long on each 
end. 


The operator merely keeps the magazine sup- 
plied with work—all other operations are en- 
tirely automatic. Threads up to half-inch 
diameter by nine inches long. 


For Double End 
Chamfering 


The Grant Doub!e End Chamfering Machine 
chamfers faces, and burrs both ends of bush- 
ings, piston pins, rods, pipe, etc., simultane- 
ously and automatically. Operator merely 
supplies magazine with work. Will chamfer, 
face and burr both ends of 15/16” dia. by 1%” 
long Bronze bushings at the rate of 2400 
pieces an hour. 

This Grant Machine can also be used for 
counterboring and countersinking. 


Your Factory Manager will be interested in the Cost- 
Cutting Possibilities of These New Grant Machines. 
Write for Complete Information and estimates on your 
work. Or, better yet, send blueprints and samples for 


estimates. 


The Grant ‘Manufacturing & Machine Co. 


Bridgeport, Conn. 


















GEN. SHUNT FIELD 


Solving the 


CASE ENCLOSING COM: 


focking Problem 
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In Accordance with Underwriters’ Latest Specifications 


“Jim, if this Sales Department of mine is to maintain its 
average sales increase, new engineers will have to give us 
some help. 


“During the last year or so I’ve noticed that there’s been 
developing quite a strong demand among our dealers for a 
‘one-lock’ car. Several of them from different parts of the 
country have written in asking us to provide one safe lock 
instead of the bothersome two locks we are now installing. 


“T’ve investigated the matter and find that we can provide 
extremely safe protection with a comparatively new lock called 
‘Electrolock.’ Here’s its working diagram. 

“You see it fits on the dash and replaces the ignition switch 
with a button. All you have to do to lock the car is push 
this button which shuts off the engine—and it automatically 
locks the car, too. It has heavy armor protection that the 
thief can’t break through and a special switch makes it impossible 
to wire aroynd the locking mechanism. You cannot defeat 
Electrolock by substitution of a coil, it being built in strict 
accordance with the Underwriters’ latest snecifications for lock- 
ing devices. 


“One of the best things about this lock is the fact that it is 
nationally legal—that is, it complies with all existing locking 
ordinances, and if we adopt it, we’ll eliminate all those minor 
kicks which are now coming in about the legality of our locking 
system. 


“Then by far the most important feature of this ELECTRO- 
LOCK from the Sales Department angle is that the Underwriters’ 


Flectrotoc 


YOU CAN'T FORGET TO LOCK iF 


Laboratories have just announced that on June second, next 
vear (1926), they will give special recognition to Group One 
Coincidental locks, by giving locks in that group a preferred 
theft insurance discount. Let’s get in on the ground floor and 
adopt it now so that we will beat out our competitors. 


“But best of all, as far as we are concerned, is that the lock 
prevents the unauthorized use of the car, especially during the 
Guarantee Period—and the repairs which some joy parties cost 
our dealers have made this a ticklish subject Ive always 
dodged. 

“And, of course, we have quite a strong public demand for 


a ‘one-lock’ car. Altogether, I believe it will be a big selling 
point for us if we adopt it. 

“IT wish you would consider having the Mitchell engineers 
come to our factory and tell us just how ELECTROLOCK can 
be tied up with our present ignition system and how much it 
will reduce cost. 


“If you approve of the idea you can get these men to call 
on us without any obligation by writing the 


Mitchell Specialty Company 
Philadelphia 
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Announcement ‘ 


N laying out the most modern die 
casting plant in America no de- 
tail has been overlooked that will 
contribute to the well-being of our 
workmen and make possible the 
economical manufacture of the 
highest quality die castings. Expe- 
rienced Specialists, 100% machine 
trimming, straight-line routing from 
work order to shipping department 
—these and a hundred other econ- 
omies—will speed up your work 
and save you money in your die 
castings. 


Jenerat 
Die Casting Co. 
Reading’, Penna. 


Always A Step Ahead / 
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More Than 60 Tons of Metal Products 


a Day Washed in One Machine! 


Dish Washing in the 
Plant Lunch Room 


An <Autosan combina- 
tion dish, glass and sil- 
ver washing machine is 
a sound investment fer 
the Lunch Room. Ustad 
by prominent hotels and 
restaurants. Described 
in Autosan catalog. 


OLT AUTOSAN 


The dipping tank as a washing unit is a thing of yesterday. Its 
complete lack of washing efficiency has been replaced by the quick, 
thorough, automatic Autosan. Now parts washing is on a produc- 
tion basis. 


With the Autosan, the work is placed on conveyor by operator. This 
is his only job. He is paced by the Machine. This conveyor passes 
through a series of fixed sprays, each pair delivering 130 gallons a 
minute under 5 to 7 lbs. pressure. Every part is thoroughly cleaned 
of accumulated dirt, oil, cutting compounds, grit, etc. 

The Gilbert & Barker Manufacturing Company wash and rinse over 
50 tons of metal products a day on the Autosan. 

Timken’s test with the Autosan on parts before assembly and as- 
sembled bearings quickly brought orders for additional machines. 
Autosans in many kinds of service are cutting labor costs, using less 
material, doing a more thorough job, saving floor space, speeding 
up the work and repaying their initial cost literally overnight. 

There is a standard Autosan for your work or one can be built to 
your special requirements. Write for the catalog or let us send an 
engineer to show you how to cut the cost of your washing operations. 


COLT’S PATENT FIREARMS MFG. CO., 


Hartford, Conn. 








METAL PARTS WASHING MACHINE 
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What the Service Manager says about 


TRU-LAY Wire Rope 
with TRU-LOC Fittings 
for Automobile Brake Cable’ 


TRU-LAY Wire rope with TRU-LOC Fittings has taken the place of brake rods 
on several of the better makes of cars. Hear what the service manager of one of 
the largest automobile service stations says about TRU-LAY Brake Cable with 
TRU-LOC Fittings on a car known universally for its high standards of design and 
construction—recognized as a leader in automotive engineering: 


“I consider TRU-LAY Brake Cables very much superior to brake rods, as 
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) = TRU-LAY Cable never develops a rattle, as rods are liable to do. 


2 TRU-LAY Cable is more flexible than rods, reducing the possibility of break- 
® age, and gives better equalization, as it is slightly elastic. 
3 In assembling the car, TRU-LAY Cables are easier to apply, as TRU-LOC 
© Fittings are already attached. 
4 TRU-LAY Cable eliminates the connections used on rods, such as intermedi- 
® ary slip joints and intermediate rocker shaft, necessary on rods to allow for 
the up-and-down spring of the car. 


5. With TRU-LAY Cable there are two less places to lubricate. 
és With TRU-LAY Cable there are eight less places on the car to wear, as cable 
® eliminates the connections necessary with rods. 


7 TRU-LAY Cable gives a greater safety factor, as vibration, which has a tend- 
® ency to fatigue metal in brake rods, does not affect it.” 
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Each wire and strand of How TRU-LOC Fittings are attached 


TRU-LAY Cable is pre- form ed to TRU-LAY Brake Cable 


A Steel TRU-LOC Fitting, split open 


There are two outstanding reasons why automobile man- to show how the metal grips strands 
ufacturers are standardizing on TRU-LAY Cable with and wires. A basic improvement in 
TRU-LOC Fittings attached. TRU-LAY Cable is made by the use of cable which makes it ideally 
an entirely new principle in wire rope manufacture, a basic adapted for automobile brake cable. 
improvement which makes TRU-LAY far superior to ordi- 


nary wire rope. Each wireand strand is preformed to take e 

the shape they assume in the rope body, thus eliminating 

the tendency of wire rope to high-strand, giving a more 

uniform equalization of load on wires and strands, broken hs * 

outer wires hug the rope body, and it is much easier to dl t 1S 

handle than ordinary wire rope. 

Now that TRU-LOC Fittings have been He yp aan -— 

secure brake cable cut to the exact length required, wit t d 

fittings already attached. TRU-LOC is a steel fitting with- coupon O ay 

out zine that develops 100% of the cable’s strength. The 

steel sleeve is slipped over the smooth, unseized end of 

TRU-LAY Cable, placed in a press, and by pressure and This FREE Book will 

hammering is made to “flow” down upon the rope until it be sent on request to 

grips wires and strands. ; ‘ 
wire rope users. It il- 


Write today for a sample of TRU-LAY automobile brake 
cable with TRU-LOC Fittings attached. Our engineering lustrates and tells the 


department will be glad to work with you in designing story of Tru-Lay Rope 
any type of cable and fitting to meet your requirements. and Tru-Loc Fittings. 
Address:, - 


AMERICAN CABLE COMPANY, Inc. 
105 Hudson Street, New York City 
District Offices: Philadelphia Cleveland Chicago 


i—J 
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& 
Leading automobile manufacturers ~ | american Cable Company, Inc. | 
: 105 Hudson Street, New York City 
ae turning to TRU-LAY Cable | Gentlemen: Please send me a short sample of TRU-LAY Wire | 
with TRU-LOCK Fittings | Rope and a copy of Booklet: “Two Basic Improvements in | 
Wire Rope.’’ I am interested in the following sizes: 
for both Two-wheel and Four-wheel brakes | | 
- r wn waneete wuaiaanwedeaatanas r 
| DORIS 5 iivina oa where dade éainddand dune dbhdda tbh ndddas baddidadedidas ] 


TRU-LAY Wire Rope for Cranes 





— : L RDACOED 5.0.06 600606006 66 dk0s C600 nd Cheese nccter bcuseae gendapncednecees | 
and Hoisting Equipment 
Tests show that TRU-LAY Wire Rope, because of its preformed CREW ivdceneedncuceds dads secedanctatsasdeen a ee seas 
wires and strands, resists the severe bending stresses of drums and i sesamin simi esis isc i sein eiiaag ean ail 
sheaves longer than ordinary wire rope. It will save you money a ; me Ss 
in your plant operating costs. Write for illustrated booklet, Two Name furnished on request. ? 






Basic Improvements in Wire Rope.” 
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New Prospects for 


Automobile Salesmen 
A and profitable field has just been opened 


to every automobile salesman. Bankers, 

Police Departments and manufacturers are vitally 

interested in protection for valuable property and 
for men in hazardous employ. 


Bovite Armored Bodies are built for any chassis and 
to any design. | 


They will stop any bullet up to a .45 calibre U.S. Army 
) Colt with metal jacket. Windows are bullet-proof, too. 
SBD And Bovite Metal is so light that the weight is only slightly 
‘vi increased—18o0 pounds for Dodge and Buick Sedans. Spe- 
. cial equipment, optional for police departments, includes 
seats that fold to make a seven-foot cot, emplacements 
for a machine gun; compartments for defensive and offen- 

sive weapons and valuables. 








Bovite Armored Bodies are made indistinguishable from 
pleasure cars, or from regular commercial vans and deliv- 
ery wagons. 








Go after this new market in your town. You can sell these 
Cheat the Gunman bodies on your own chassis. Write for descriptive booklet 
Bovite Bullet-Proof Vests protect the vital organs and prices. 


of the body against revolver or pistol bullets. They 
have been adopted by police departments 


throughout the world. They area necessary pro- . ’ 
tection for:—Armored Car Crews, Bank Door- American Armor Corporation 
men, Bank Messengers, Cashiers, Custom House 33-39 West 34th Street New York City 


Officers, Industrial Guards, Jewelers, Jewelry 
Salesmen, Mine Guards, Paying Tellers, Pay- 
masters, Pay-roll Carriers, Private Detectives, 


Railroad Guards, Revenue Agents, Sheriffs, = - 
Sheriffs’ Deputies, State Troopers, Steamship 
Officers, Watchmen. i, 
Write for descriptive circular i 
€ 
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You Can Speed Up Work 
In the Forge Shop 


ET us help you select the proper size 
of press for each type and size of ham- 
mer to be served. 


ASK FOR BULLETINS IN WHICH YOU ARE INTERESTED 


Power Squaring Shears large toggle, draw, and double crank Bulletin No. 67—Power Punches, 
presses. There are types and sizes Single, Multiple, ete. 

for the usual, and many special pur- Bulletin § No. 68—Foot Operated 
poses. Shown in Presses, 


Niagara Squaring Shears range from 
small foot shears for tin to heavy 





power shears for cutting mild steel uD pulletin No. 58—lInclinable Presses, 

to % inch, cutting lengths from 30 to Open Back Power Rotary Shears 

oe ee = ae" type for Bulletin No, 59—Power Bench Press The several types are adapted for the 

every requirement. Shown in Bulletin No. 60—Horn Presses—Side (oo rations of circling, ring cutting 

— - — Seamers slitting, flanging of circular blanks, 
SneSTs SASH Bulletin No. 61—Punching Presses : Ay a 

Bulletin No. 72—Power Squaring pujletin No. 62—Arch Presses and with modifications, for cutting 


Shears (Medium) Bulletin No. 63—Straight Sided en and irregular outlines. 


Bulletin No. 73—Power Squaring Presses, Single Crank 
ee - we Bulletin No. 0—Power Rots 
Shears (Heavy) Bulletin No. 64—Double Crank "aaa , “~~ 






_!resses, Built-up Frame Machines and Tools for the Sheet 
Se a ; Power Presses and Punches = ffijjetin | No. | 65—Double Crank Metal. Shop 
Trimming Press shown in Bulletin We manufacture a great number of Presses, One-piece Frame, Our smaller machines and tools are 
No. 63, styles and sizes of presses and Bulletin No, 66—Toggle and Cam described in Handy Reference Catalog 
punches from small foot presses to Presses, No. 56—Ask for a copy. 





Established 1879 
Buffalo, N. Y., U.S. A. 
Philadelphia Office: Pittsburgh Office: 


N | AGAR A NIAGARA MACHINE & TOOL WORKS 





SHEET METAL WORKING 


MACHINES AND TOOLS 617 Harrison Bldg. 618 Park Bldg. 











Engineering 
Service 


Our Engineering Staff 
can assist in designing 
screw machine prod- 
ucts to meet service 
and _ production re- 
quirements. 


MACHINE, 
WORK 


Full equipment of modern production 
machinery in our big Hartford plant 
insures large capacity for accurate 
screw machine products—on schedule 
—at a saving. 









MC 


Extensive finishing facilities. 


Send your prints for our quotations. 


HARTFORD 


SCREW MACHINE PRODUCTS 


HARTFORD MACHINE SCREW COMPANY 
Hartford, Conn. 
Screw Machine Specialists for 50 Years. 
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buy.” 


Gilmer 


L. H. GILMER CO. 





Car dealers try to keep their demonstrators free 
from squeaks and rattles. 


not—demonstrate to the owner and his associates that he has made a 


Every job on the street is more or less a demonstrator. It does—or does 


“sood 


If it’s worth labor, time and money to take out the squeaks and rattles dur- 
ing the short “demonstration,” why not keep them out for the reasonable life 
of the car by using at a very low cost per job 


ANTI-SQUEAK 


Radiator and Hood Lacing 
Frame and Body Lining 
Shims (to B/p dimensions) 


Detroit Office: 


4835 WOODWARD AVE. 


Factory and Executive Offices: 


TACONY, PHILADELPHIA 
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Ideal for lifting and transferof heavy castings, ma- 
chinery, structural shapes, assemblies or parts. 


ONSIDER these vital features of Curtis All-steel Air Hoists 
and Roller Bearing Trolleys. 


Economy. Compressed air is available in most plants—it is a source 
of power that costs little and saves workmen’s time. A cylinder hoist 
requires much less air than any other type air hoist. 


Speed. Curtis Air Hoists save time—before, during and after machin- 
ing or assembly operations. With them you can move materials with 
rapidity and keep production schedules keyed to the proper point. 


Safety. Curtis All-steel Air Hoists are safe and positive in action— 
with Curtis I-beam Trolleys a 4000-lb. load can be moved by a 50-Ib. 
pull. A ‘“‘one-man” hoist and trolley. 


Furnished in capacities up to 20,000 Ibs. and in various 
types to meet particular needs. Send for complete data. 


CURTIS PNEUMATIC MACHINERY CO. 
1636 Kienlen Ave. St. Louis, Mo. 


Air Hoists 
and Trolleys 
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MACHINE and SPECIAL SCREWS 

; | HEXAGON and SQUARE NUTS 
RIVETS STUDS 

and SPECIALS as ILLUSTRATED 


A desirable source of supply with intelligent service 
is a valuable asset to any manufacturer. 














In the planning for your requirements, the three most 
fundamental considerations are: first, the source of sup- 
ply; second, the service to be rendered; third, the quality 
of the product offered. 








Specializing as we have for many years in the produc- 
tion of interchangeable parts for the manufacturing trade 
exclusively, we offer a service that is unique and a prod- 
uct that satisfies. 

Manufacturers learn to admire business concerns for 


what they are and what they do; we offer service, quality 
4 and price. Permit us to serve you. 

















The Progressive Manufacturing Co., Torrington, Conn., U. S. A. 
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Ask the man who has Gviven a closed 
car finished with Zapon for one, two, 
three or five years to tell you what 
he knows about the strength and 
durability of Zapon Leather Cloth! 
THE ZAPON COMPANY 
Park-Lexington Bvi'™'ing. Park Ave. at 46th St., 


New York City 
Branch: 2025-2» ) ' Buding, Detroit 
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Welding 450 Ho 


Day! 


The Bell mouth is fitted to the 
horn (both 20-Gauge steel) then 
permanently attached with four 


spot welds. 450 horns are 
welded a day on the model 100 
Thomson Spot Welder. 


Send your blueprints for estimates on any- 


thing that can be welded. 


The Thomson Electric Welding Co. 


“Pioneers in the Art of Resistance Welding” 


Lynn, Mass. 


_ THOMSON 





Model 100 
Spot Welder 
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STILLSON WRENCHES 


SPRINGFIELD, = MASS. 
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Quiet Nerves Are Essential to Happiness 











Phosphor Bronze 
Spring Wire 
25 
qth, ” 
Maret 


Door and Window Glasses 
Held in This Channel 
Can Not Rattle 


THE J. D. RANDALL CO. 


610-12 West Court St. Cincinnati, Ohio 

















Americans Won't Wait— 


That is why the leading Manufacturers in all Lines use: 


STOW TOOLS OF MERIT 


For Grinding—Wire Scratch Brush Work 





All Types 
All Sizes 








Increase Production 





Efficient in Maintenance 











Motor Driven Tools—Portable, Suspended and Pedestal Types. Also Belt Driven. 
DRILLS—Portable, Floor and Other Types. 
FLEXIBLE SHAFTS FOR ALL APPLICATIONS 


STOW MANUFACTURING CO., Inc. Taximeter Shafts 


i Speedometer Shafts 
Binghamton, New York INVENTORS 
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TAPS DIES 
Ground Thread, High Speed, Alloy Steel 


We have supplied leaders in the automotive field 
since the beginning of the industry. 










Are you informed about 
what high speed taps will 

do? We can tell you. We 
were the pioneers and we have kept 
moving. 


Winter Bros. Company Wrentham, Mass. 


Detroit Chicago Cleveland 
5-136 General Motors Bldg. 565 W. Washington Blvd. 634 St. Clair Ave, 








































Warning! 


Dissolves Caked-on oon... 


ystem should not be confuse 
with other systems that simply 


s build up water pressure by putting 
alr pressure on the water pres- 
sure in the tank. 

9 With the Curtis System the cor- 


rect relation of pressure and vol- 
ume of both air and water, neces- 


With the Curtis Air-Mist Car-Washing System the amount of water and SU cuheae aoteeinel ty 
air is accurately proportioned in the patented Curtis Nozzle that it means of the Curtis Flow Meter 
° ° ° ° e and the Curtis Nozzle is furnished 
directs a finely atomized air and water mist against the car surface. to meet these individual conditions 
The air mist quickly penetrates, softens and dissolves mud, grit and grease 
—gently washing it away (not driving it in) without injury to the paint 
finish. The Curtis System does not “‘throw”’ a solid stream of water or alter- 
nate “‘slugs’’ of water and air which drive grit and dirt particles into the 


painted surfaces. 











The Curtis Air-Mist Car-Washing System is the result of 7 years of study 
and investigation. Especially valuable for easily and quickly washing chas- 
sis, including the undersides of fenders, the springs, axles, steering knuckles, 
and other places usually inaccessible and therefore seldom, or at best, poor- 
ly cleaned with the ordinary sponge and brush method. 


Send for illustrated bulletin, together with full information, our proposi- 
tion and prices. 


CURTIS PNEUMATIC MACHINERY CO. 


1636 Kienlen Ave., St. Louis, Mo., + Branch Office: 531-T Hudson Terminal, New York City 








of CURTIS 




















PNEUMATIC 
1854 anniversary 1925 MACHINERY CO, 
l @é 1636 Kienlen Ave,- 
? ST. LOUIS, MO. 


ca Gentlemen:-- Please send me full details 
on Curtis Air Mist Car Washing System, your 
a proposition and prices. 


Air Mi st at tm Wecdencesdnecscncdeccnuesdcecesccsccceouens 


a 


Car Washing System f iM caessiisidcs assinexanictionssiedensbinidads 


ROTI acc ta Cacndcdcteds Uecdddsersddssdicagnnaasadens ee 
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_ftbout 


better machine screws 


Very often their size is in inverse ratio to their 
responsibilities. 





But, big or little, a strong head, a sharp slot, a 
clean, accurate thread and smooth finish speeds 
up production in assembling and assures satis- 
faction. 


HUBBELL MACHINE SCREWS embrace all 
these qualities. 


HARVEY HUBBELL 


MACHINE SCREWS 


SRIDGEPORT CONN, U.S.A. 


WEW YORK, N.Y. CLEVELAND, ORD 
30 CAST 4242 ST. SCHOFIELD BUILOING 2459-U iv, 




















Co tp Ro .tep Cop Drawn 


Strip Bars 
Any Analysis Carbon and 
Any Temper Alloy 





Write for our List of Products 


TON DETROIT 
SAN FRANCISCO 
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Abpealing 
to the 
feminine 
taste — 


Mi Lady’s every whim can be 
satisfied from the choice selec- 
tions offered Car and Body 
Builders through O’Brien made 


Motor Vanity Cases. 


These tasteful little luxuries, 
perfect in every detail, and con- 
structed of the finest materials, 
are made in a wide variety of 
styles and suited in price to the 
particular grade of car they are 


fashioned for. 


We shall be pleased to send 
our catalog and quote you on 
your entire requirements. 


= oe 


O° BRIEN 


MANUFACTURING CO. 
(IH CORPORATED) 


47-49 West 63rd St., New York City 
Factory: 655 West 55th Street 
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AUTOMOBILE 
SHEETS 


We are in a position 
to furnish the Automo- 
bile Manufacturing In- 
dustry with a complete 
line of high-grade 
sheets. 


These sheets are 
made in a thoroughly 
modern mill, equipped 
with the very latest fac- 
ilities for finishing its 
product in accordance 
with special require- 
ments. 


Inquiries for this 
class of material will 
receive earnest atten- 
tion, and it will be a 
pleasure to cooperate 
with users with a view 
to meeting their partic- 
ular needs. 


THE YOUNGSTOWN SHEET 
AND TUBE COMPANY | 


YOUNGSTOWN, OHIO 


DISTRICT SALES OFFICES 


STON— Massac oo ts a Bldg. ST. LOUIS—Mo. State Life Ins 
E V inne Hu "Te _ al — dg. Bldg 
ty DE. NVER—Firs st Nat’! Ba nk Bidg. 
DALL AS—Magnolia Bldg 
SAN FRANC ISC O—Sha ron Bldg. 
SE ATTLE—Central Bl i. 
- CITY. Mo.—Commerce 


MINNE APOLIS—Andrus Bldg 
NEW ORLEANS—Audubon Bldg. 


ANTA—He aley Bl 
*IT TS URGH— Olle er “dil 
EVE 4 Tr 


I 8 
CHIC AGO —Conway Bldg 


000 mk 


Fall 


SiNMnH HHH INN TNTOOL YUU UNION LUA AUIS ATA AUNT 





Automotive Industries 





June 25, 1925 





ie 


Service 
Prompt 


Quality 
The Highest 


Experience 
Over 30 years 


Combined in 


Werra 


Aluminum Castings 


Special Alloys 
for 


Any Purpose 


We solicit an apport unity 
to submit estimates on 
your bs aonanied 


Werra Aluminum Fdy. Co. 


Waukesha, Wisconsin 








wh 





No. 2010 


MOUNT 
CARMEL 
XoXo): am 
HANDLES 








Real economy is being realized by many 
car manufacturers who have taken ad- 
vantage of Mount Carmel prices. 


Delivery, too, has meant much to them in 
preserving their schedules of production 
and in satisfying their requirements for 
having the goods on hand as needed. 


The extremely wide assortment of Mount 
Carmel Handles which we are prepared to 
ship at a moment’s notice and at prices 
as extremely attractive has meant a genu- 
ine saving to those who have given us 
their business, 


Regardless of what your requirements may 
be, our very large and varied stock will 
supply your needs. 


Special handles made to your specifications 
or sketches, receive equally as prompt 
attention, 


Let us send you a set of Mount Carmel 
samples for your inspection. A postal will 
do—and no obligation. . 


The Mt. Carmel Mfg. Co. 


Mt. Carmel, Conn. 


Detroit Office: Room 3-138 General Motors Bldg. 
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UTOMOTIVE 
BRASS FITTINGS 








\er® 


uly 
iy! 


O 


ORPORATION 


We specialize in the production of 
Brass Fittings for use with small 
size brass or copper pipe and 
tubing. 


Operating our own foundry, tool 
room and pattern shop, in connec- 
tion with a large force of modern 
automatic machinery, we are able 
to quote favorable prices and make 
prompt deliveries on the largest or- 
ders, as well as take care of moder- 
ate needs. 


Your requirements can usually be 
supplied from our stock patterns, 
or we will be glad to make new pat- 
terns to take care of special or un- 
usual parts. 


Ree: 

ee . 
Send us a sample, blue-print or sketch for 
quotations on parts made from either 
brass rod or castings. 


Ask for new Catalogue No. 30 
listing 


BALL SOLDERLESS FITTINGS 

S. A. E. FLARED TUBE FITTINGS 
STANDARD PIPE FITTINGS 
BRAZING OR SOLDERING FIT- 


yy TINGS 
(oy SPECIAL FIVE on TUBE Ferrines 


we 


AMONWEALTH 





BRASS 


Detroit, Michigan 











Smoothest 
Travel 


HE state highway—or 

the country lane with its 
uncertain hazards ahead— 
which do you choose? 


So too in finishing— 


The Baked Enamel finish offers 
smooth “sailing” and the certain 
way to most satisfactory results. 
In durability is greater than any 
other finish. How it works need 
not be taught to finishers. For 
applying it, special “knick- 
knacks” are not needed. 


Hilo Black Baking Enamels, for 
fenders parts and accessories. 
can be dipped and they offer 
widely selective baking speeds, 
and one and two coat proposi- 
tions to contorm exactly to your 
factory production schedule. 

Merely give us permission to install 
a working lot of Hilo Black Baking 


Enamels at our risk. You be the 
judge. 


HILO VARNISH CORPORATION 


(Moller & Schumann Co.) 


Brooklyn: 11 Gerry St.—Williamsbg. 5380 


CHICAGO: 2420-24 WASHBURNE AVE.— 
SEELEY 0150 
BOSTON: 104 HANOVER ST.— 
CAPITOL 4832 
PHILADELPHIA: 27 SO. 4TH ST.— 
LOMBARD 7723 
PITTSBURGH: 218 THIRD AVE. 
Court 0609 
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At last! 


aROLLED 
water tight 
connection 











| ’ Sum-up of Engin- 
eering Advances 


HerE’s where your users get 


























final figures on costs and _ per- 
formance of your product. 


Here’s where they get the meas- 
ure of truck economy—in cost per 
mile and mileage per life of the 
truck. 


Here’s where they look for the 
final O.K. on truck engineering— 
on the dial of the 


Nooder 


HUB ODOMETER 


And on that dial you can rest your 
case with every assurance of accu- 
rate records—fair verdicts. 


In the end you're judged by the 
mileage-record. Better have it right 
from the beginning; have the right 
Odometer standard equipment. 


REGULAR MODEL (list) . . $20.00 
FORD TRUCK MODEL. . .$15.00 


Informative circular on request 


The Veeder Mfg. Co. 


29 Sargeant Strect Hartford,Conn. 


Sales and Service Stations in 


Atlanta, Ga. New Orleans, La. 
Baltimore, Md. New York, N. Y. 
Boston, Mass. Philadelphia, Pa. 
Buffalo, N. Y. Pittsburgh, Pa, 
Chicago, Ill. Providence, R. I. 
Cincinnati, Ohio Rochester. N. Y. 
Cleveland, Ohio St. Louis, Mo. 
Dallas, Texas St. Paul, Minn. 
Denver, Colo. San Francisco, Cal. 
Detroit, Mich. Syracuse, N. Y. 
Indianapolis, Ind. Tacoma, Wash, 
Kansas City, Mo. Toronto, Ontario 
Los Angeles, Cal. Washington, D. C. 
Montreal, Quebec —and other cities. 


























at the plate 


W* couldn’t build any more 
strength in our seamless 
cold-drawn brass tubing. The 
flat helical copper fins too were 
already fully perfected. So we 
improved the plate connection. 
Found a way to roll the tube to 
the plate so the joint would be 
practically damage-proof and al- 
ways water tight. 


Whirlwind cooling! The seam- 
less brass vertical tubes are en- 
circled from end to end by a 
FLAT helical copper fin; giving 
extremely’ efficient radiation. 
Hundreds of miniature whirl- 
winds are set up around the 
helical fins by the onrushing air. 


A Rome Turney Radiator has 
both strength and all weather 
efficiency that makes it ideal for 
heavy duty trucks or tractors. 


ROME 
TURNEY 


RADIATOR CO. 
Rome New York 




















Automotive Industries 
June 25, 1925 


223 








oe 


(p~ effing 


HATEVER your Bull- 

dozing requirements may 
be—Canton is prepared to satisfy 
them. 


The extensive equipment and 
facilities at our disposal together 
with our many years of experi- 
ence form a dependable source of 
supply for all Automotive Manu- 
facturers who require a product 
of this nature. 


We solicit your inquiries and will 
gladly quote you on receipt of 
your specifications. 


CANTON FORGE & AXLE COMPANY 


2033 DUEBER AVENUE,S.W. 
CANTON, OHIO. 

















Take this opportunity NOW 
to cut production costs and 
get better cleaning! 


O matter what your cleaning job is, or 

what your results are—whether they are 

good, bad, or indifferent—it would pay you 
to take advantage of this offer. It has paid 18,000 
other concerns. Our experience with all these 
plants and the variety of problems involved, 
teaches us that in practically every instance, the 
proper application of Oakite methods and ma- 
terials, means money saved, production speeded 
up and better cleaning. 


It is easy to prove the truth of this to your 
satisfaction. 


Simply call in the OAKITE service man now 
working in your locality (a card to us will bring 
him). He is a trained, experienced cleaning 
specialist. Let him look at your cleaning 
methods. Let him analyze your problems. Let 
him place at your disposal the best experience 
along these lines in the country—the most mod- 
ern practices—the newest findings. Have him 
tell you what he thinks OAKITE should do on 
the job. Then make him prove it. 


This experience will be gratifying—and sur- 
prising. It will cost you nothing—and may save 
a lot. Do it today. 


There are 70 Oakite Service Men, cleaning specialists, lovated at: 
Allentown, Pa., *Atlanta, Ga., Baltimore, Boston, Bridgeport,* Brook- 
lyn, Buffalo, Camden, Canton, O., Charlotte, N. C., *Chicago, *Cin- 
cinnati, *Cleveland, *Dallas, *Davenport, Dayton, *Denver, *Des 
Moines, *Detroit, Erie, Flint, Mich., Grand Rapids, Harrisburg, 
Hartford, *Indianapolis, *Kansas City, *Los Angeles, *Milwaukee, 
*Minneapolis, *Montreal, Newark, New Haven, *New York, *Oak- 
land, Calif., Peoria, Philadelphia, Pittsburgh, Portland, Me., 


*Portland, Ore., Poughkeepsie, Providence, Reading, Rochester, 
Rockford, Rock Island, *San Francisco. Schenectady, *Seattle, 
*St. Louis, Syracuse, Toledo, *Toronto, *Vancouver, B. C., Utica, 
Waterloo, Ia., Williamsport, Pa., Worcester. 


*Stocks of Oakite Materials are carried in these cities 


Oakley Chemical ©. General Offices:28: Thames St.NewYork, N.Y. 


OANIMICINS 


Trade Mark Reg. U. S. Pat. Off. 


Industrial Cleaning Materials 
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12 Missing Pounds 
Tell the Story 


Rags go through a mighty strenuous treatment 
before they win the name, “Kleen Kwality 
Kloths.”’ 


pounds in dirt and germ-life, while they are 


100 pounds of them lose about 12 


being washed in chemicals, live-steam boiled, 
and baked at 225°. This loss in weight is your 
assurance that they are not only clean, but 
sanitary as sterile as hospital gauze. 
When you put Kleen Kwality Kloths in your 
workers’ hands, you minimize the danger of 
infected cuts and bruises. And don’t forget, 
they’re lintless too. 


Kleen Kwality Kloths 
NOW in 10-lb Packages 


IXven if you use wiping cloths in less than bale 
quantities, you can now get the protection of 
this sanitary, lintless wiper. Kleen Kwality 
Kloths are put up in 10 Ib. packages (six 
packages to a carton). Jobbers everywhere 
are carrying them; but if yours has not yet 
stocked, write direct. 


Aaron Ferer and Sons, St. Louis 


Branches in all of the main industrial centers 


Notice the 
stamp that 
goes on 
every bale 
of these 
sterile wip- 
ome ae 
your pro- 
tection. 
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on the car 
Sentry B 
No. 2004 


WEED 


Bumpers for your car— 
Fender Guards to match 


Weeds are correct in all details. They 
are all spring bar type, providing deep 
shock space and resiliency. They are 
right length—properly curved to pre- 
vent hooking. All are the height rec- 
ommended by the S. A. E.—even on 





You’ll find Weed attachments simple, 
strong and easy to put on. What’s 
more, they hold. 


The Weed Bumpers best suited to your 
car will look as if they had been spe- 
cially designed for it. Order a set for 
the car in which you are interested. 


AMERICAN CHAIN COMPANY, Inc. 
BRIDGEPORT, CONNECTICUT 


In Canada: Dominion Chain Co., Limited 
Niagara Falls, Ont. 


District Sales Offices: Boston, Chicago, New 
York, Philadelphia, Pittsburgh, San Francisco 


WEED 
BUMPERS 


Sensible protection—fore and aft 











AT, 














car 
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More and more Service Fans, 
giving always greater satis- 
faction, has been our aim and 
achievement since the first. 
Their universal use today 
provides the evidence of 
success. 


SERVICE PropuctTs Corp, 
201 S. Rural St. 
INDIANAPOLIS, IND. 


BRANCH OFFICES: 
526 Madison Terminal Bldg. 205 Kresge Bldg., 
Chicago Detroit 


“If It’s a Flood-Oiling Fan 
It’s a SERVICE Fan” 














Confidence ~ 


aforce that time 
alone can release 
-a keystone that 
marks every la 
and successful 
business enter- 
prise. 








D 
S 


UNION DRAWN 
STEEL COMPANY 


Warehouses: New York Philadelphia Chicago 
Cincinnati Detroit 


Additional Sales Offices: Boston, Buffalo, Cleveland 
Milton Pray Co.: Los Angeles, San Francisco, Seattle 


Mills: Beaver Falls, Pa., Gary, Ind., Hartford, Conn. 


BEAVER FALLS ““ > PA 
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IN DETROIT 


Buyers and Engineers have 
shown their appreciation of 
our new and modern Cut- 
ting Plant established in 
Detroit. 


It is the connecting link 
between our four Felt mills 
and the great Automotive 
Industry. 


Competent advice and com- 
plete stocks of all grades of 
Felt may be obtained there 
or at any of our branches. 


American Felt 


Company 


TRADE MARK 


PIA DELPUIA,. 60s cscscvvecds 37 Drexel Bldg. 
RFRA IOED | i nevis bavavaneoee 325 S. Market St. 
gS ee 1915 W. Fort St. 
A PES) bbe saesvsnereohoane 1627 Locust St. 
RO Wis bs 0S6s.c0ocee cab eer 213 Congress St. 
RR PURGR INNA Eo vice sicesceeun 1 Greenwood Bldg. 
DAN FRANCISCO, s5s00ce0e008 770 Mission St. 
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The first Spicer Universal Joint — made in 1904 


Maturity ! 


WENTY-ONE years ago, the first Spicer 

universal joint was manufactured in a tiny 
machine shop. This year, the great company 
that has grown from that modest start reaches 
its majority. 

Twenty-one years is maturity in the keenly 
contested automobile field. A firm must have 
a fundamentally sound product and policies 
in order to reach its majority in good health. 
Past performance alone will not hold laurels 
that are being reached for by so many hands. 

The Spicer universal of today is basically 
the same as the original design. True enough, 
it has been repeatedly improved in material, 
workmanship, and refinements of design, in 
order to keep in step with the motor car build- 
ing arts. But it is the same old universal joint 
principle that has been tried so hard and found 
so true for twenty-one years, which is practi- 
cally the entire life of the industry. 


The Spicer propeller shaft as now made and 
used on the majority of better cars 























ec ccccvccccecceces 114 E. 13th St. 

















Spicer Companies 


PSR 
| i 
| | 


( 
| 
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AXLES for PASSENGER CARS } 














120536 =f Weat-TREATED FRAMES) 





Spicer Manufacturing Corporation, South Plainfield, N. J. 
Parish Manufacturing Corporation, Reading, Pa. 
Salisbury Axle Company, Jamestown, N.Y. 
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A MINIMUM OF WASTE IN 


LONG-BELL SOUTHERN 
HARDWOODS 


HE manufacture of 

Southern Hardwoods 
is an undertaking of 
first importance to us. 
It is a job within itself. 
Our aim is to provide 
hardwood lumber for in- 
dustrial use that has no 
superior from the stand- 
point of manufacture. 


We want to see the high- 
est possible percentage 
of Long-Bell Hardwoods 
going into production— 
the smallest possible per- 
centage into waste. With 
that in mind, we use 
every safeguard to elim- 
inate faults in manufac- 
ture. 


The product that we 
offer to you is the best we 
know how to produce. 
It will provide a highly 
uniform, dependable raw 
material for your plant. 


The [onc-Reit [umber Company 


R-ALONG BUILDING Lumbermen since 1075 KANSAS CITY. MO. 


Lonc-BeLL 


HARDWOODS 
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NIK-O-LAC 


As Long as the Finish Lasts Cars 
Get Good Care 











oc LAC 


“The Quality Lacquer 


For 35 Years the ‘‘Standard of the World” 
Helps Keep Them on the Road 


It is to the advantage of manufacturers who 
want to see their cars establish better than 
ordinary records in the hands of users, to fin- 
ish them with a lacquer that will wear. 


Time has established the fact that as long as 
the car looks bright and new, it will have su- 
perior mechanical care. When its finish dete- 
riorates, it starts to run down. 


NIK-O-LAC is a long-life finish. Its pro- 
longed newness helps keep cars on the road. 
And besides there are direct economic reasons 
for using it in the first place. 

Drop us a line and let us tell you why NIK-O-LAC, 


which costs more per gallon, is the most economical 
lacquer to use per unit finished. 


G. J. NIKOLAS & COMPANY 


Established 1890 
Factory and Main Office 
1235 Van Buren Street 
Chicago 


Branches: 


33-35 Grand St. 1360 West Washington, 
Brooklyn, N. Y. Los Angeles, Cal. 


AGENT 
R. H. Stein, 24-25 Gt. Tower St., London, E.C.3, Eng. 


NIK-O-LAC 
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WILCO 
THERMOSTATIC METAL 


High Tempe reaaey nermottatic Metal 
(Patent Pending ) 


Hig Resistance Thermostatic Metal 
(Patent Applied for) 


a Corrosive Thermostatic Metal 
‘(Patent Applied for) 





PLATINUM a cae? 
. SILVER Contact Points 


( Rivets and Screws ) 


SPECIAL ALLOYS 
(Precious Metals ) 
Descriptive Booklet Sent Upon Request 


mH AWILSON CO. 


Refiners and Workers of Platinum,Gold and Silver 
97 CHESTNUT STREET 


NEWARK. N.J. 
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S 
Typical Forging 
| 
Steering Knuckle, 40 Ibs. 
e 
Capacity— 
2000 Tons per Month 
Any Type of Drop Forging Up to 
300 Lbs. in Weight. 
Complete Laboratory and Heat 
Treating Facilities. 
Engineering Dept. at Your Com- 
mand. 
We Solicit Your Inquiries. 
UNION SWITCH & SIGNAL CO. 
Drop Forge Division 
Pittsburgh District Swissvale, Pa. 
SS 



















































































| 
The Powerful Selling hidisonse 


of Good Lamps 


Car appearance is a selling factor that cannot be over- 
looked for a moment. Aga Lamps lend a distinctive- 
ness that is a selling force in itself-—and they cost 
no more. A postal will bring our catalog. 
AGA AUTO LAMP CC.,, INC. 
rs, Mass. 
Successors to Gray & Davis, Inc. 
Lamp Diwision, 


Hic 














































































































Jobs Wanted 
by trained men 


can be found by want- 
ads in the Classified 
Department of this 
magazine. Employers 
are continually on the 
look-out for trained 
specialists to fill im- 
portant positions in 
their organizations. 
Make known your 
wants and your quali- 
fications througha 
want-ad in the next 
issue. 
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Moltzup 


Immediate deliveries from stock— hexa- 
gons and rounds to 2” diameter. Squares 
to 1”. Lengths 10’ to 12’. All special 
shapes and sizes—uniformly accurate 
and concentric. 


All variations are close to size. This 
feature eliminates waste and saves ma- 
chining and fitting time. 


MOLTRUP Cold Drawn Steel is so 
free from convexity and concavity and 
is so sharp cornered and straight that 
it is frequently used for gauges. It is 
also highly adaptable to fits such as keys, 
splines, gibs, plates, racks, slides, guides, 
etc., due to its uniform accuracy. 


Our Catalogue on Request 


Moltrup Steel Products Co. 


Beaver Falls, Pa. 


District Offices: Sales Agencies: 
New York, Woolworth Bldg.; Boston, Central Steel & Wire Co., Chicago 
80 Boylston St.; Buffalo, 303 and Detroit; H. D. Cushman & Co., 


; ( Mb : 
White Bldg.; Portland, Oregon, 421 v non, en deel Can Cratunant 
Stark St.; Philadelphia, 789 Drexel J. Patterson Co., Monadnock 


Bldg. M de San Francisco, C al. 
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MOTORS METAL 
WILL HELP YOU 


CARRY OUT THE 
BODY LINES YOU 
a WISH Se 


FENDERS, HOODS, RADIATOR SHELLS, 

DUST SHIELDS, GASOLINE TANKS, RUN- 
NING BOARDS, RUNNING BOARD 
SHIELDS, BODY STAMPING. 


Motors Metal Mfg. Co. 
5936 Milford Ave., 
Detroit, Mich. 


More Capacity 


Due to a special process of assembling, 
Gurney Bearings contain more balls 
of the largest possible size than are 
used in any other type of bearing. 
Gurney Bearings therefore have a 
capacity surpassed by none, operate 
with greater safety and over a longer 
period of time, yet require no more 
attention or lubrication than bearings 
with fewer balls. 


There’s a Gurney Bearing designed 
for every possible load. Let us de- 
scribe their purposes and capacities. 
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MARLIN-ROCK WELL CORP. 
Jamestown, N. Y. 





BALL BEARINGS 
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FINENESS OF QUALITY 
ACCURACY OF DIMENSIONS 
MAXIMUM STRENGTH 
MINIMUM WEIGHT 


Are the guarantees that ac- 
company every shipment of 


GLOBE SEAMLESS STEEL 
TUBING 


for 


PROPELLER SHAFTS 
) 
GLOBE STEEL TUBES CO. 


Mills: MILWAUKEE 




















Davis Keyseaters 


The lowest priced equipment for cutting in- 
ternal keyways in gear-blanks, pulleys, levers, 
ete. 


Average setting-up time two minutes. High 
speed steel cutters are available for working 
nickel steel. Studebaker, Nash and 
other automobile manufacturers use the Davis. 
No. 1 machine will cut keyways from 1/16 

1 inch, advancing by 1/16th or 1/32 inch. No. 
2 machine from 1/16 to %ths. Line-shaft or 
direct motor drive. 


Write for literature giving full information. 


Davis Keyseater Co. 
Milk Street, 
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| Cap Screws, Set Screws, Stove | 
| Bolts, Sink Bolts, Hanger Bolts, | 








Nuts, Rivets, Burrs, Specialties ; 





vee fete ee of bpd 





_ economy in the selection of Screw or Bolt Products 
consists in using those that are exactly suited for their 

i service and that possess unexcelled quality and 
accuracy. 








REED & PRINCE MFG.CO,' 


WORCESTER, MASS..U.S.A. %% 
WESTERN BRANCH arCHICAGO- 171 NORTH JEFFERSON ST. 





















TANKS 


that 
SAVE MONEY 



















Pickling, Plating, Water 
Supply, Sprinkler, in fact 
anything in wooden tanks. We 
are prepared to render you real 
service. The international reputa- 
tion of Hauser-Stander Tanks assures the 
Automotive Manufacturer of a scientifically 

designed product made as well as it is possible 

to construct it. We have specialized on Tank making for 
over fifty years. Hauser-Stander Tanks will be found in 
use all over the world. Our Engineering Staff is at your 
disposal. Let us serve you. 


HAUSER-STANDER TANK CO. 


CINCINNATI, O. 


Pittsburgh Office: 
506 Bakewell Bldg. 


Detroit Office: 
Room 2—129 Gen. Motors Blde. 
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a the Bolt 


that leads Light Oil Oil 
constantly ne , 
Better Than Your Own — ame agleiD 


Generous Fo a pen good for 3,000 
to 5,000 miles without refilling—kill friction 





















Tanks When you designate us as a source of assi sence I 
supply for your pressed steel parts, at every ch ” bearing! 
ds you pay for our service only when ° ° ‘a. ° 
Hoo you use it. The overhead that is con- Gits Special Wire Cored Wick—always porous, 
Fenders tinuous in a department of your own, lively !—conducts oil unfailingly to every 
whether busy or idle, is not present bearing surface— 
Dashes in your cost when we supply those 
parts for you. and thus you 
Cowls ne from mais pe same Oil Your Chassis 
Running 1en your contract calls for ship- rm 3 
ment of a certain number of speci- as You Oil Your Engine— 
Boards fied parts in accordance with a given 
schedule, our facilities and shipment Constantly! 
and service enable us to get those parts 
Secciiecticn = 9° Wont et You will find it the part of wisdom to investigate— 
Service You can prove this to your own sat- 


isfaction by asking us for estimates. 


A.B.& B. SHEET METAL WorRKS 









Fond Ou Lac Avenut at 33*° SE 
MILWAUKEE 














SETTING THE PACE 


Even the most casual review of cab history shows that 
practically every radical improvement in cab design was 
introduced by Weatherproof. It always has been and 
always will be our purpose to lead—-not only in de- 


sign but in value. Send today for complete specifica- Up to 120 Spot Welds a Minute! 


tions and prices. 


The new motor driven Federal Junior—six speeds—up 
to 120 spot welds a minute. Can also be foot operated 

Cat Or r00 without changes. Get Bulletin 250. 
THE FEDERAL MACHINE & WELDER CO. 


WARREN, OHIO 
Weatherproof Body Corporation World's largest builder of spot, butt and seam welders. 
468 Shaiwassee St., Corunna, Michigan 


Builders of Truck Cabs, Pus Bodies, Auto- 
mobile Tops, Passenger and Commercial 
Bodies 
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“WHITNEY” 


SILENT 


HIGH 
MILEAGE 


CHAINS 


THE SILENT CHAIN 


in the front end should be worthy 
of the reliability of the car in 
which it functions. 


The “WHITNEY” High Mile- 
age Silent Chain stands up under 
such severe conditions and wears 
so little that it usually outlasts 


the car itself. 


Let our engineers fit the chain to the job. 


THE WHITNEY MFG. CO. 


HARTFORD 


CONNECTICUT 








1800 Clybourn Ave. 
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Raymond Springs demonstrate their 
unimpeachable quality in the severe 
service of heavy duty trucks. There is 
a Raymond Spring for every exacting 
purpose. Extension, compression or 
Torsion Springs made to your specifi- 
cations. Get our quotations! 


Raymond Mfg. Co. 


Raymond Springs 
—SPRINGS— 








pape 


a AAS 











We sige specialized in high grade springs for the auto- 
motive industries since they began. Our facilities are of 
the best. Send for our booklet on springs. 


THE WILLIAM D. GIBSON CO. 
Chicago, Ill. 














Our enormous production facili- 
ties made possible by batteries 
of huge presses coupled with our 
extensive experience enables us 
to quote you low prices on 
pressed steel parts of every de- 





ACKLIN 


for STAMPINGS 





THE ACKLIN STAMPING COMPANY 
Toledo, Ohio 





scription for automotive use. 
Let us show you how to reduce 
the cost of metal stampings for 
your car or truck. We will 
gladly furnish estimates from 
your blue prints or specifications. 
No obligation. 








Perfectly 
Balanced! 


Every spoke of uniform 
size, weight, and strength. 
Folded seam along inner 
side of spoke gives strength 
of four thicknesses of metal. 
Withstands severe’ shocks 
without collapsing. 


Made for Ford, Gray, Star, 
and Chevrolet cars. Price 
$28.50 per set. Natural 
wood or Duco finish at 
slight extra cost. Standard 
colors :—black, red or blue 
enamel, Write for descrip- 
tive Folder ‘‘*DS6’’ 


The Dayton Wire Wheel Company, Dayton, Ohio 


























Wire pres Concealed Door Check 
for closed bodies 


Simple in construction. 
Nothing to get out of 
order, rattle or jam. 


Easily installed, requir- 
ing but 3 screws. 


Costs less than cheap- 
est straps. 





















Style No. ely aa 
Patent Applied for Ler 


Write for complete, illustrated catalog showing the entire line. 


The Concealed Door Check Co., Inc. 


Kokomo, Indiana, U. S. A. 


Ideal for big producers. 
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Manufacturers Interested in 
Better Dealer Service 


Recommend 





It is not altogether a selfish motive that prompts so 
many manufacturers to suggest installation of a 
GREEN’S Bearing Rebabbitter in their dealers’ shops. 
True, it insures better service on their cars, and satis- 
fied customers who will buy again, but it results in 
some very handsome profits for the dealers, too. 


John Green & Sons, Inc. 
225 N. Market St. Hoopeston, Il. 
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“We wish to state that the reputation and the 
success of the Rebabbitting Equipment which 
we manufacture is to a very great degree depen- 
dent upon the quality of the babbitt used by the 
purchaser of our equipment” 


and this manufacturer 
recommends 


XXXX NICKEL BABBITT 


Such an endorsement, after exhaustive competi- 
tive tests made by John Green & Sons, Inc., of 
Hoopeston, Ill., is something for every manufac- 
turer using babbitt to consider. 


The reputation and success of any company are 
its greatest assets. To stake these on the ability 
of XXXX NICKEL BABBITT to make good 
shows careful consideration and mature conclu- 
sion. John Green & Sons, Inc., before making 
such recommendations know that they are right. 


“We can honestly and = sincerely recommend 
XXXX NICKEL BABBITT to anyone desiring 
bearings that will stand up and give satisfaction,” 
says Mr. Patterson in conclusion—and he means 
just that. 


Federated Metals Corporation 
641 West 41st St. 
Chicago Illinois 
Great Western Smelting & Refining Branch 





|| 











ROCHESTER, N.Y. U. 6. A. 














DETROIT TIRE CARRIER 


CARRIES BALLOON EQUIPMENT AS EASILY 
AND READILY AS STANDARD 
EQUIPMENT 


NO STRAPS OR METAL PARTS TO CHAFE THE TIRES 





DETROIT CARRIER & MFG. CO. 


DETROIT, U.S.A. 
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IGNITION 
AIRPLANE 
SPRINGS 

Everything in Wire 
Send for Descriptive Catalogues 


American SteeléWVire 


CHICAGO 


NEW YORK 
CLEVELAND 
PITTSBURGH ae 
DENVER BOST' 


U. 8. STEEL PRODUC TS CO. 
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Quality carpets that retain their 
pile and beauty and freshness 
even under abusive treatment, 


CARPET 


Detroit Representative 
Joseph H. Austin Co. 
New York Representative 
Chas. Scotson & Co, 
17 W. 60th St. 


HIRST-ROGEK 
COMPANY 
































MULLINS SHEET METAL STAMPINGS 


Standard—for Forty Years 
Stee] Stampings of All Kinds for the Automotive Trade 


MULLINS BODY CORP., Salem, Ohio 























Coil Spring for Automotive Purposes 


We are spring specialists. A large department in our 
factory is devoted to the production of high grade coil 
springs for automotive purposes. We are equipped to 
give prompt, satisfactory service on these springs, rang- 
ing from .005 inch up to .135 inch wire. 


All information covering quality, sizes and prices will be fur- 
nished upon request. 












«CERTIFIED: 


TRADE MARK REG. 


DrRoP FORGCINGS 


A MARION 7 product coupled with a dependable service. Send blue -prints. 


ON FORGED PRODUCTS CO., MARION, IND 




















‘“The Drop-Forging People’’ 


New York BUFFALO Ohicago 
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Blind Holes Tapped with 
Less Tap Breakage 


For cylinder bloc work, the new Titan Tapper and 
Stud Setter—just announced—cuts tap breakage to the 


SORE RNR RISER NRE SORT NRG 


minimum. A great improvement over all previous de- 
signs. 
i Friction formed by steel member against fibre. Quickly 
& adjusted. Absolutely guaranteed against set. 
5 For use in machine tools. Let us send yeu complete 
4 information. 
THE TITAN TOOL CO. Erie, Pa. 











j TAPPER d 
TITAN STUD SETTER 


CLIPS 


When wanting close prices and early 

delivery of standard wire and tubing clips 

from *%” to 1”, write us. . 
Volume producers of light stampings. 


KICKHAEFER MFG. CO. sia 


our data 
sheets of Standard 























359 Reed St. Milwaukee, Wis. sheet 

i 4 fl hy N 

tee |" Noble Heater 
esi iiecie: >> A Perfect Exhaust Heater 





Odorless—Noiseless and 
Easily Installed 





GLADIATOR MFG. CO., Auburn, Ind. 








—— 


























MORRISON 


Double Range JACK 


Long folding handle and worm 
drive give easy operation from 
Standing position. Lifted under 
and away from car with special 
socket. Double range lift—low 
starting position. Best for Bal- 
loons. Can’t slip. 















Made in 11 sizes for every auto- 
motive need. Perfect construc- 
tion. Vanadium _ steel gears. 
Ball bearings. Other parts of 
special alloy. Adopted by many 
car and truck makers. 





THE WOODS ENGINEERING CO. 
Alliance, Ohio 


The manufacturer insures his plant, machinery and merchandise. The merchant 
insures his buildings and stock. The farmer insures his stock and equipment, 
The family man insures his home and furniture. Every man insures his life. 
Insurance protects investments.- The advertiser’s insurance policy is the report 
of the Audit Bureau of Circulation on the publications with which he places 
contracts. He protects his investment. He insures himself against misrepre- 
sentation of circulation. He knows that he really gets what he is paying for. 
The reports of the Audit Bureau of Circulation on the Automotive Industries are 
furnished on request. We insure our advertisers, 

















CARBON 
TOOL 


STEELS 


LUDLUM STEEL COMPANY ® 


WATERVLIET-N.Y-U.S.A. 
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CARNEGIE 
BRAKE DRUMS 


for Heavy Trucks and Busses 








| Experiments have proved high 
carbon brake drums to be essen- 
tial for safety’and brake effi- 
ciency. Specify Carnegie High 
Carbon Brake Drums. 


CARNEGIE STEEL COMPANY 


Pittsburgh, Penna. 
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Bossert Stampings 
Made right Sold right 


Small work or large work, shims 
to heavy truck rear axle housings. 


May we quote you? 


THE BOSSERT CORPORATION 
UTICA, N. Y. 


BRANCH OFFICES: 
Detroit, Mich., 1516 Ford Bldg. 
Cleveland, Ohio, 1115 Swetland Bldg. 
New York City, 30 Church St. 











—, 











BRYANT CHUCKING GRINDER 
COMPANY 


Springfield, Vermont 


Builders of 
Hole Grinders 
Hole and Face Grinders 
Deep Hole Grinders 





U. 8S. PAT. OFF. 

















COUNTER-BALANCED 
CRANK SHAFTS 


And HEAVY DIE FORGINGS 


The Park Drop Forge Co. 
Cleveland, Ohio 


























Wisconsin Axles 
for ; en 

Trucks yj ; 
Buses | | Acad 
Coaches ae 
Gasoline Railcars 


& Trackless 
Trolleys 





These heary duty azles are made in Single Reduction, Double Reduction and 
Worm Drive Types. 

The best proof of their success in the motor truck, bus transportation and 
road building flelds is found in the fact that other makers have attempted 
to duplicate their design. 


WISCONSIN PARTS COMPANY 


Oshkosh, Wisconsin 














L Automobile 
A 
M 
Shisinatien Ps 


THE JNO. W. BROWN MFG. CO. 
COLUMBUS, OHIO, U. S. A. 

















CThe Ricardo Head 


At all speeds and at all loads 
—increased economies, in- 
creased performances, and 
complete absence of fuel 
knock demonstrate the true 
importance of the Ricardo 
Head. 


WAUKESHA 
Motor Company 


Engine Builders 
Waukesha, Wis. New York City 
































The 
Axle 
Forgers 








Industry 


The prestige of LADISH Drop Forgfngs in the 
automotive industry has been built upon our 
ability to give a quality-plus product together with 
appreciated service. 


JADISH) 


DROP FORGINGS 
LADISH DROP FORGE COMPANY 
Cudahy (Suburb of Milwaukee) 
Wisconsin 
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The ROCKFORD | [RIVETING REVOLUTIONIZED 


High Speed Hammers head rivets oat. Cane or loose, flush, counter- 


























HEAVY DUTY HORIZONTAL ey » 4 — naming, 8 a to 1%" a ‘ 
ra) Ta NI uilt in nine s' i) ndle rivets up to ” diameter, 
BORING AND DRILLING MACHINES Send us sample assembly with rivets or sketch of the work and 
Tell us your production requirements and we'll be let us shoulder your riveting problems. 
glad to show you what the Rockford will do for you. 
THE ROCKFORD DRILLING MACHINE CO. The HIGH SPEED HAMMER COMPANY, Inc. 
Rockford, Il. - S. A. i ROCHESTER, WN. Y. 
a 




















The New Semi-Automatic 


Qo-swiirgyLathe 4 J LAPOINTE CO. 


Production O} ©® NEW LONDON, CONN. 
Send Blue Prints for Time Estimate. 
SENECA FALLS MACHINE CO. Seneca Falls, N. Y. Makers of Broaching Machines and Broaches 


Former Corporate Name, Fitchburg Machine Works 
Also makers of “Star” engine and “Short Cut” lathes 



































CERTIFIED MALLEABLE IRON CASTINGS A MERI C AN Die-Cast 


Half-boxes or sleeves, 
High Grade Clean 


Css E A Ri i N G S <= 1 Rg May oo oe 











CASTINGS key-ways; fillets and any oil groove or chamfered edge desired. 
—Also— 
TEMPLE MALLEABLE IRON & STEEL COMPANY Bronze Backed Bearings and Die Cast Parts 
Foundry: Temple, Pa. Office: 312 Harrison Bldg., Philadelphia, Pa. AMERICAN BEARING CORP. Indianapolis, Ind. 




















US 


ULI. 
AUTOMOBILE AND SPECIAL 


re panracT RADIATOR DROP FORGINGS- 























] buil d 
ccna “atte ee RICHARD ECCLES CO., Auburn, N. Y. 
RACINE RADIATOR COMPANY Makers of Good Forgings Since 1880 
RACINE WISCONSIN 























Pioneers in the design and 
manufacture of 
Automotive Worm 
Gearing 


Motors and 
Transmissions 


Builders — on contract — of 
complete motors, clutches and 
transmissions. Also a_stand- 
ardized 4-cyl. light delivery 
motor. Aluminum foundry. 








3283 East 80th Street 
Cleveland, Ohio 






































U. S. MULTIPLE 
DRILL HEADS 
Send us prints of your 

drilling operations. 
U. S. Drili Head Co. 


1946 W. 6th Street 
Cincinnati 


Detroit Pneumatic 


CHUCKS — CYLINDERS 
AIR VISES — VALVES 


Always Co-operate which Explains their 
Challenging Bull Dog Grip. 
Send for catalogue. 
Flat Rock Pneumatic 
Chuck Co. 
Flat Rock Michigan 









































: LER CO. 
Powell POWELL MUFFLER C 





REIFF & NESTOR Muffler 


“Correct Spiral” Expansion Reamer 








Full spiral—Bridges all keyways or Oilgrooves—the correct tool for Standard on 
Piston Pin Bushing Reaming. Request data for comparative tests. 59 Cc - ead 
REIFF & NESTOR CO. ~caag 
Lykens, Pa. Trucks 


























ial (CY j ve ecia | Sa 
“Pools WiHEn “Fools: g hermor - Hardy 





Milling Cutters for Every Job Univ ersal Jor Diem 


COWLES TOOL COMPANY A FABRIC JOINT THAT OUTLASTS METAL 
Cleveland, Ohio : U.S.A. ABSORBS JOLTS~— NO OIL OR CARE. : 
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Factory Space for Rent 


You can rent space in RACINE INDUSTRIAL 
PLANT for less than the interest on the money 
invested in a building of approximate size. Plant 
located at intersection of C., M. & St. P. and 
C. & N. W. railroads. Consists of four and five 
story brick, mill cons structed buildings; five hun- 
dred thousand square feet, well lighted space, espe- 
cially adapted for light or heavy manufacturing 
purposes; automatic sprinklers throughout; low in- 
surance; co-operative heat, light and power at low 
rates; elevator service, inner tracks for material 
handling, cut operation costs to minimum; excel- 
lent rail and lake transportation; plenty of labor; 
good homes. Write for information and rates. 


RACINE INDUSTRIAL PLANT 
RACINE, WISCONSIN 

















POSITION VACANT 





WANTED FOR EUROPEAN CONCERN 


PASSENGER CAR DESIGNER. Men hav- 


ing years of experience with first class high 


grade makes may apply, stating salary ex- 


pected. No routine work being required, knowl- 
edge of foreign language not essential. ¢ 
653, Automotive Industries, 239 West 39th’ St. 
New York. 








POSITION WANTED 





DESIGNING ENGINEER has 22 years’ experi- 
ence. Has designed, redesigned and balanced 
engines, several of them used on present popular 
priced cars. Has a basic patent to balance any 


CONTRAC 


T WORK 











A Continuous 
Business 
Since 18838 


WORCESTER 
MASS. 


QUALI =" * 
STAMPINGS 


Tools 
Dies 
Jigs 


Louis T. Weiss 


Established 1884 


296 Taaffe Place, Brooklyn, N. Y. 
2 








CASTINGS 


Brass—Bronze—Aluminum 


Our Foundry Has Been in Con- 
tinuous Operation Since 1850 


LIGHT GRAY IRON AND SEMI STEEL 


CASTINGS 
The Fremont Foundry Co. 








iL 





| ie 





\| 
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engine, At present available. Address G. M. 747, 
care of Automotive Industries, 7338 Woodward 
Avenue, Detroit. 


s.abems Kinsey & Mahler 


PEORIA 


+ ILLINOIS FREMONT, OHIO 








Attorney-at-Law and Solicitor of Patents 
Formerly Member Examining Corps, United 
States Patent Office 


C. L. PARKER 


American and foreign Patents seeured. Searches made 
to determine patentability and validity. Patent suits 
conducted. Pamphlet of instructions sent upon request, 


McGill Building, WASHINGTON, D. C. 80-34 N. Penn St. 











M A C H I N E Ww O R K WRENCHES SPECIAL SOCKET AND 


LIGHT, ACCURATH MACHINE WORK 
CONTRACT MANUFACTURING 


York Electric & Machine Co. 


CAP AND SPARK 


FLAT WRENCHES; METAL STAMP- 
INGS OF ALL KINDS. 


New England Pressed Steel Co. 
NATICK, MASS. 


YORE, PA. Detroit Office: 4835 Woodward Avenue. 























Manufacturer in Middle West with complete 
equipment for stampings, nickel plating and 
battery of multiple spindle drill presses will wel- 
come items of new inventions on royalty basis. 
Can handle sales. 

BOX 521, CARE AUTOMOTIVE INDUSTRIES 














The Sessions Foundry Company 
Manufacturers of 


Gray Iron Castings 


ay Smallest up to 30 tons each 
Bristol Since 1879 Connecticut 

















Laugh at the Weather 


“Bvery Day a perfect Drying Day,’’ with Dry- 
Sys Equipment. For more information see our \%- 
page ad every 4th week, or send for Bulletin D14- 


DRYING SYSTEMS, Inc. 
11 South Desplaines St., Chicago, Illinois 

















ivine Brothers (6mpany 


FLEXIBLE CRINDING, POLISHING, BUFFING 
TOOLS - EQUIPMENT - ENCINEERING 


UTICA, N. Y., U.S.A. 














High production rates on in- 
tricate castings. Aluminum, 
Zinc, Tin and Lead-base alloys. 
Send blueprints or samples for 
quotations 
ALEMITE DIE CASTING & MFG. CO. 


2640-54 Belmont Ave. 
Chicago, U. S. A. 


LEMITE 


DIE CASTINGS: 














Insist on 
tolerances 
which give 


you maxi- 
© mum produc- 
ne tion. 


PRECISION GEAR BLANK CO. 
Canton Ohio 




















' Dhirby-seien 


BRANCHES 


AHLBERG BEARING COMPANY 


$21 EAST TWENTY NINTH STREET. CHICAGO ILLINOIS 




















from our 
Offices in all principal cities 
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~ Maebler multiple pass oven in 
service at the plant of a prominent 
spark plug manufacturer, 


It’s Experience That Counts 


When you hire a high salaried man you demand a 
wealth of experience. Then the concern that builds 
your ovens should possess wide experience. The Paul 
Maehler Company has built and installed some of the 
most unique oven departments in the automotive in- 
dustry. Maehler builds ovens to fit the plant, product 
and production operations. You cannot afford to be 
without their services. 


Inquiries for advice are taken care of as 
promptly as those for quotation, 


PAUL MAEHLER COMPANY 


INDUSTRIAL OVEN BUILDERS 


2214 WEST LAKE ST., CHICAGO, ILL. 














Index to Advertisers 




















GUESSING DAYS ARE OVER 


In these days of high cost 
of material and labor, no 
manufacturing 
plant can success- 
fully compete with 
others without 
having accurate 
records. 


the Productimeter 


The Speedometer of Industry 





gives you the actual count. 
It tells at a glance just how 
much work is being done 
and enables you to eliminate 
waste in overruns, a big factor 
in competitive costs. 


Try it for a month and if it 
doesn’t fill the bill send it back 
at our expense. Fair, isn’t it? 


DURANT ie" 


631 Buffum St. MILWAUKEE, WIS. 


(3099) 























The Advertisers’ Index is published as a convenience, and not as a part 
of the advertising contract. Every care will be taken to index cor- 
rectly. No allowance will be made for errors or failure to insert. 
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We produce these high-quality parts 
to such accuracy of dimensions that, 
in some cases, no machining whatever 
is required. In other cases, only a 
single sizing operation is required. 


In all cases, the cost of subsequent 
machining is reduced to such an extent 
that the use of “DO-DI” Finished 
Castings in brass or bronze results in 
very substantial savings as compared 
with the machining cost and waste of 
metal and loss of defective parts, 
where sand castings are used. 


Have you the “DO-DI” Book? 





DIE°CASTING 


GENERAL OFFICE AND ASSEMBLING DIVISION 
BROOKLYN, N.Y. 
PLANTS AT 
POTTSTOWN.PA- BATAVIA,N.Y.- TOLEDO,O. 
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SPECIAL AUTO BODY BLADE 


After 43 years of concentrated effort in the manufacturing 
of hack saw blades, we have produced a blade for the auto- 
mobile manufacturer and body builder that will cope with 
all of their cutting problems. 


This blade is practically unbreakable, and is designed es- 
pecially for the cutting of auto body steel, galvanized iron, 
heavy tin sheets, and peculiar shapes and sizes of thin mate- 
rials of soft texture. 


CLEMSON BROS., INC., MIDDLETOWN, N. Y. 


For further information write for booklet. 
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A very inexpensive strong interwoven fabric made from % 
to 34” thickness in various widths. 


For use as a Floor Board Pad to take up vibration of motor 
and exclude dust and cold air. 


For padding or interlining tops and sides of closed cars. 


For padding of folding seats and for cushions on Bus and 
Truck seats. 


Adaptable for use in Automobile Body construction wher- 
‘ever a thick inexpensive fabric is required. 


Samples upon application. Very large production. 


WESTERN FELT WORKS 


Factory and General Offices: 


4031-4117 Ogden Ave. Chicago 
BRANCHES: 
42-44 E. 20th St. Union Trust Bldg. Finance Bldg. 
New York Detroit Cleveland 
10 High St. Federal Tel. Bldg. 604 Equitable Bldg. 





Boston San Francisco St. Louis 
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CARBURETOR 


[{NON+AIP.-VALVE } 


MODEL R-2A 
Standard 
Equipment on 
. WILLYS-KNIGHT SIX 









Efficiency 
Goes Hand 


in Hand With — 


Good Economy 





TILLOTSON MANUFACTURING CO. 
Toledo Ohio 




































